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shallow models come in 2’ and 4’ widths. Other units in 6” 


and 12” widths... 2’, 4’ and 8’ lengths. Almost any bottom you can 
name — including GrateLite Louver Diffuser** and Prismoid GrateLitet. 


Adaptable to nearly every type of ceiling suspension system. 
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MODELS WITH 
CBM/ETL BALLASTS, 
SEPARATELY FUSED 
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.plus a complete variety to fit most every specification requirement! 
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tion in a plaster or concealed suspension system. 
ASK FOR GUTH SMB TROFFER BULLETINS! 


** ® us. pat. nO. 2,745,001 


tion.. 
*These savings do not include wiring and final connections and are based on installa- 





Maiz the coupon for latest Safety Switch Bulletin 





Square D Company, Dept. SA-132 
1601 Mercer Road, Lexington, Kentucky 


Please send me your latest SAFETY SWITCH BULLETIN 
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~ THE OMLY COMPLETELY SAE 


SAFETY OWITGH HAS 
VISIBLE BLADES! 


Square D gives you Safety you can See! 


e The men who pull the switches will tell you what 
can happen when a switch, believed to be open 
—isn’‘t. A lot of things can happen—and every one 
of them is bad. Personnel safety is in jeopardy. 
Motors can single-phase. Machinery and work can 
be damaged. Down-time can skyrocket. 

Doesn't it make sense to insist on Visible Blade 
construction which gives you a road block against 
any of those possibilities? Doesn't it make equally 
good sense to insist on the safety switch which gives 
you that construction —plus a lot of other perform- 
ance advantages? Evidently it does, because 
Square D switches have never been out of first 
place in more than 50 years! 


They cost no more...why settle for less? 


SQUARE J) COMPANY 


wherever electricity is distributed and controlled 
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The advantages of aluminum combined with Appleton 
manufacturing standards for dependable performance 
now make available a wide selection of rugged, service- 
able pressure cast aluminum fittings to give you easier 
electrical installations . . . faster, more economical! Easy to use—roomy « Lightweight—durable eTaper 


BEFORE YOU BUY OR SPECIFY 
«++ CHECK THESE APPLETON 
QUALITY FEATURES 


oat =a : Tapped threading Precision hub alignment e 
Your distributor has them now. The complete line Chamfored hub edges © Pressure enet smesthance 


includes seven of the most popular types in 14”, 34” — « Reinforced points of stress ¢ Easy-to-read cast 

and 1” sizes to meet most job requirements. When you _ identification « Attractive, practical design ¢ Low 

use them, you will agree . . . they are outstanding in noting quality ¢ Wide assortment of covers 
° ° available. 

every respect—from design to manufacturing excellence, 


Contact your distributor or write for bulletin No. AL 60. It includes details for the entire aluminum 
product line by Appleton: Form 85 and larger sizes in Form 35 Unilets, FS and JB fittings and V-51 
lighting fixtures. 


Sold through franchised distributors only 


Also manufacturers of: 


PPLETON. 3="h “jf 


Industrial Lighting Outlet Boxes, 
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Switch Boxes 


1701 Wellington Avenue, Chicago 13, Illinois 
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For Better Specifications, An Editorial 


Electrical Specifications 
A master specification for electrical construction and_ installation 
designed for use as a guide or reference in the preparation of project 
specifications, job descriptions, recommendations and proposals. 
General Conditions 
Service Entrance 
Transformers 
Circuit Switching and Protection 
Feeders 
Branch Circuits 
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Motors, Generators and Controls 
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Residential Wiring 
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“If you need it, we have it!” 


Walk in to any Graybar counter and you'll find the lines 
complete. That’s mighty important when you want to move 
fast, or meet tough specs. 

You'll also find the wide range of electrical items that 
makes it practical to buy from one source . . . motors, con- 


trols, conduit, fittings, everything from the newest in light-. 


ing fixtures to the wiring materials you need for the bread 
and butter jobs. There’s real technical help. Orders are 


Graybar Service includes: Objective rec- 
ommendations. On-the-job technical help. 
Most complete lines. Planned stocks to meet 
your needs. Expert counter service. Speedy 
handling of will-calls. 


420 LEXINGTON AVENUE, NEW YORK 17, N.Y. ©@ 


assembled fast. There’s even a phone handy — for your use. 

Moreover, the Graybar Counterman is but one of several 
well trained men on the Graybar electrical contractor serv- 
ice team. The others are: Inside Salesman, Field Salesman, 
Specialists. The job of all of them: to reduce your costs, 
speed your work, help build your business. 

Isn’t it about time you tried Graybar? Call us. See how 
fast we move for you. 917 


GraybaR 


ELECTRIC COMPANY, 


INC. 


OFFICES IN OVER 130 PRINCIPAL CITIES 4 





ELECTRICAL SPECIFICATIONS 


GAS ENERGY SYSTEMS 


ELECTRIC CONTROLS 


RESIDENTIAL WIRING 


Sidelights 


The major part of the editorial contents of this issue is devoted to a 
comprehensive master electrical specification. Much new material has 
been added and many items have been revised and brought up-to-date 
since the last revision in May 1958. The project has also had the benefit 
of many constructive comments and suggestions from our readers. 
Reprints will be available about June 1 at $1.50 each. 


New all-gas energy systems for buildings discussed in our editorial last 
month will be described with details of a current installation in a Little 
Rock, Ark., shopping center in the lead feature article of our June issue. 
Such gas energy systems include on-site electrical power generation by 
means of gas turbine driven generators. The exhaust gases fuel steam 
systems for other services. The new system is being incorporated into 
several projects now under construction in the Texas area. 


In May 1957, Electrical Construction & Maintenance published a special 
50-page editorial report on “Electric Controls.” It was an exclusive and 
original project prepared by Associate Editor J. F. McPartland and 
enjoyed a highly favorable response from our readers. Requests for 
reprints ran into the many thousands. Interest in the project and the 
subject has persisted so remarkably that plans have been made for a new 
and extensively revised edition. This new and basic report will be of 
prime interest to everyone concerned with the selection, application, instal- 
lation or maintenance of electric control apparatus. Watch for it in the 
July issue. 


Prospects for residential wiring activity are looking better with the 
Spring upturn in home building. Lower interest rates and more available 
mortgage money is also expected to stimulate this part of the construc- 
tion market which has been sagging badly since last year. Important, too, 
for electrical contractors is the opportunity to build residential installa- 
tions to higher standards of value and utility. “Profit Aids for Residential 
Electrical Systems” from our March issue is a useful guide now available 
as a reprint at 50 cents per copy. 
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Garfield, New Jersey 
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Washington Report 


MAY @ 1961 


Business activity turned upward with the coming of spring, 
leaving behind one of the most discussed, and probably one of 
the mildest “‘recessions’’ of the postwar period. 

Gross National Product, the broadest indicator of the national 
economy, declined less than 1.5% from its peak of $505 billion 
reached in last year’s 2nd quarter. GNP in 1961's first quarter 
was $499.5 billion, down less than 1% from last year’s 4th 
quarter rate of $503.5 billion. Current forecasts are: 2nd 
(current) quarter—$505 billion; 4th quarter—$519-520 billion; 
GNP average for 1961—$509 billion. 

Other favorable economic indicators: 


@ Industrial production turned up in March for the first time 
in eight months, to FRB Index of 102.4 (of 1957 average). 
Record is 111, reached in January 1960, and recession low of 
102.0% was set in January and February of this year. 


© Personal income turned up in March, to $407.8 billion, 
halting its five-month slide. 


@ Orders and sales of durable goods rose in March for the 
second consecutive month. 


© Housing starts jumped from 77,900 in February to 106,500 
in March for more-than-usual increase. 


© Steel production exceeded 1.7 million tons per week in April 
for the first time since June 1960. 


© New construction spending rose seasonally in March to 
$3.87 billion, compared with $3.59 billion in February. Total 
construction outlays for first quarter were $11.3 billion, approxi- 
mately the same as for first quarter of 1960. Actual private 
expenditures for new construction in March were $2,756 million, 
while public expenditures totaled $1,115 million. 

The Post Office Department’s $270 million construction pro- 
gram, formerly scheduled for an 18-month period, was stepped 
up in March, under executive order, to a 10-month period. About 
$100 million of this construction will be made with federal 
funds, and about $169 million with private funds under lease 
commitments from the Post Office Department. 

Highway construction contracts, now totaling $928 million, 
are running 36% ahead of last year, and more contracts are 
already in the making. 

Industrial construction contracts are also running about 40% 
ahead of the same period of 1960, and new contracts are being 
let as fast as they come off the drawing boards. 


Retail sales in March turned upward to a seasonally adjusted 
annual rate of $18.1 billion, nearly equal to the March 1960 
sales of $18.2 billion annual rate, but still shy of the record 
high of $18.9 billion annual rate for April 1960. Sharing in the 
increases were textiles, durable goods, autos, and appliances 
and furniture. 


Consumers reduced installment credit in February for the 
second straight month, with repayments exceeding new credits 
by $518 million. Total repayments exceeded $1.9 billion. 


Employment and unemployment both touched record highs in 
March. There were 65.5 million employed, and 5.5 million un- 
employed, with the adjusted rate of unemployed to total labor 
force totaling 6.9%. Unemployment should not exceed 4% 
of the labor force, according to Administration spokesmen. 








FOR THE MAN WHO.... 


LIKES SPEEDY INSTALLATIONS 


=Z wire. 
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arminals 
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No, 250 


fast-easy. lowers costs 


Just strip wires to the length of the strip gage and push wires into the 
E-Z WIRE PRESSURE TERMINALS for insured connections. To release, simply 
press down in slot with screwdriver. 


PREVENTS HAPHAZARD CONNECTIONS 
EAGLE E-Z WIRE PRESSURE TEMINALS are sure-tight and prevent haphazard 
connections. In laboratory tests these terminals resist more pressure than is 
required for U.L. specifications . . . more pulling pressure than you normally 
find on any job 
And being totally enclosed, EAGLE E-Z WIRE PRESSURE TERMINALS allow 
no exposed wires to tempt grounds or shorts. 
PLUS: new improved patented ‘’T’’ type contacts insure double wipe action; 
heavy duty, rugged EAGLE construction; plaster ears; self-tapping mounting 
screws captive on strap. Specification grade. Takes to #10 wire 


SOLD THRU WHOLESALERS ONLY — 


EAGLE E-Z WIRE receptacles are individually packaged in the cellophane- 
wrapped EAGLE ‘’SHO-PAK’’; meet Federal Specifications and are UNDER- 
WRITERS’ LISTED 


DEPENDABLE — COMPETITIVE — PROFITABLE 
For the man who likes speedy, easy installations and lower costs we recom- 
mend the following EAGLE E-Z WIRE receptacles. All made with EAGLE’S 
high standard of quality and perfection. All competitively priced. 
No. 210 E-Z WIRE DUPLEX FLUSH RECEPTACLE 15A—125V 
No. 220 E-Z WIRE T-SLOT DUPLEX RECEPTACLE 15A—125V 
No. 250 E-Z WIRE PARALLEL GROUND DUPLEX RECEPTACLE 15A—125V 
No. 255 E-Z WIRE TANDEM GROUND DUPLEX RECEPTACLE 15A—250V 


all available in Brown or Ivory 


WRITE FOR FREE LITERATURE AND SAMPLE 


EAGLE ELECTRIC MFG. CO., INC. 


LONG ISLAND CITY 1, NEW YORK 
“PERFECTION IS NOT AN ACCIDENT" 
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5 “The electrical connec- “When handling a large 
bes tors accounted for only job, such as The Iiluminat- 
3 a fraction of 1% of the ing Building, a contractor = 
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3S Monument job .. . but into the many imitations of | 
o everything depends on Burndy on the market, to : 
2 them. We had too much see if the savings they : 
z at stake here to even offer are worth the chance € 
Ps think of taking chances of making a poor connec- J 
5 . .. we played it safe by tion. Therefore, | use Burndy if 
- using Burndy.”’ because | know from past 4 
S —Frank Seal, President; experience that | can de- ¢ 
a Seal & Company, Inc. pend on the quality to be 2 
consistently good, at a fair $ 
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The Illuminating Bidg. 


Cleveland, O. 
Washington National Monument 


LEADING CONTRACTORS SPECIFY 


AND SEE THE 
CONNECTORS THEY CALL FOR MOST | 


‘I've been connecting with 
Burndy for 30 years. They 
go on fast and they don’t 
work loose. | know | don’t 
have to worry when a job’s 
connected with Burndy.”” 
—Ben Kahn, Watson-Flagg 
(Paterson, N.J., office) 
superintendent in charge 
of Garden State job. 





Garden State Plaza Shopping Center, Paramus, N. J. 
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Type BB3 








welds a permanent 
electrical connection 
easily and economically 
to any copper conductor \f } . ; \ co @ a. 
or steel structure ow mee 
Weld anywhere with light- Pour powder into mold, tap. Close cover, ignite with flint 
weight THERMOWELD. Starting powder won't mix gun. THERMOWELD forms 


Self-contained, needs no with welding powder, as- liquid copper which fuses 
external source of power. sures positive firing. conductors into solid mass. 


RADY 


NORWALK, CONNECT BICC—BURNDY Ltd. Prescot, Lancs., England in Continental Europe: Antwerp, Belgium TORONTO, CANADA 














A MESSAGE TO AMERICAN 


LET’S KEEP 


INDUSTRY + ONE OF A SERIES 


Business Help For Our Colleges 
Going Full Spee 


“Should our company fold up its program of finan- 
cial help for higher education now that the Kennedy 
Administration plans to have the federal government 
provide this kind of help in a big way?” It is clear 
why, in the light of campaign promises and plans in- 
nounced since, this question is being raised in many 
business firms at this juncture. 

What seems far clearer, however, is the right an- 
swer to the question. It is a resounding NO! This is 
no time for the business community to ease up 
in what have been its notably successful efforts 
to help our colleges and universities get out of 
the deep financial hole in which they are oper- 
ating. On the contrary, this is the time to put 
more steam than ever behind the drive of busi- 
ness to increase its financial help for higher 


education. 


Massive Help Needed 


It is easy to understand why any individual busi- 
nessman or firm might have a rather despairing feel- 
ing about the prospect of competing with the federal 
government, with its almost all-embracing tax arm, 
in providing financial support for higher education or 
almost anything else for that matter. But this is not a 
case of competition, It is a case where our colleges 
and universities must have massive help all along the 
line if they are to be put squarely back on their feet 
financially—a goal of crucial and perhaps decisive 
national importance. The business community will 
continue to have both the opportunity and the 
obligation to keep on increasing its help for 
higher education as rapidly as possible. 

To underline this proposition take a look at 
the chart at the top of the next page. It shows 


d Ahead 


how far the salaries of college and university faculty 
members continue to lag behind those of other occu- 
pational groups in the U.S.A. There has been some 
relative improvement in the average of faculty salaries 
in recent years. And the salary improvement in some 
fields, such as those of science and mathematics, has 
been very pronounced. But the chart makes clear how 
badly the average salary of college and university 
faculty members still lags. 


No Federal Funds For Salaries 

The plans for increased financial aid for higher 
education, proposed by President Kennedy, do not 
contemplate increased expenditure for faculty salaries. 
This, we believe, is wise whether or not you feel, as 
many do, that resort to this kind of federal financing 
would inevitably carry with it federal controls that 
would ultimately undermine academic independence. 
The fight over federal appropriations for faculty 
salaries would be so long and bitter that it would be 
destructive to the aid program as a whole. 

However, what the federal government will not be 
doing to remedy the deplorable condition of faculty 
salaries, as reported by the chart, is one indication 
of the tremendous scope that remains for crucially 
important help for higher education from business. 
Manifold other indications are available. 


Disaster Escape Route 


One of these indications is provided by the careful 
calculation that the annual income of our colleges and 
universities must be increased by about $41 billion 
(from about $412 billion to about $9 billion) over the 
next eight years if the tremendous wave of students 
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Percent Change 
Real Income Before Taxes 


1940-1954 1954-1960 
Physicians + 80 + 13 
Industrial Workers 48 
Lawyers 19 
Faculty Members - 5 


prs 


WHAT HAS HAPPENED TO COLLEGE FACULTY SALARIES 


Index (1940=100) 


1940-1960 
+ 103 


72 
60 
27 




















1940 





Sources: U.S. Department of Commerce; U.S. Department of Labor; National Education Association: McGraw-Hill Dept. of Economics. 








now gathering to descend on these institutions is not 
to wind up in both a financial and an educational 
disaster. This wave promises to add more than 2.5 
million, or 75%, to college enrollments by 1970. 

Thus far, the program for financial help for higher 
education by business, spearheaded by the Council 
for Financial Aid to Education, has been a remarkable 
success in all dimensions. The dollars contributed 
have increased rapidly—from about $100 million five 
years ago to about $150 million this year. Contribu- 
tions of $500 million a year by 1970 are a clear 
possibility. 

One of the inspiring developments increasing this 
possibility stems out of Cleveland, Ohio. There 
through their chief executives, an imposing group of 
business firms have established one per cent of their 
profits before taxes as their minimum goal for con- 
tributions to higher education, to be reached within 
three years. General acceptance of this goal by busi- 
ness would go most of the way toward getting our 
colleges and universities firmly on their feet finan- 
cially, 


Mutual Respect Increased 


The mutual esteem of the academic com- 
munity and the business community, an ele- 
ment of enormous importance to a free society, 
has been increased by the manner in which the 
program of financial aid has been carried out. 
In making its contribution, there has been no attempt 
: whatsoever on the part of business to encroach upon 
the academic freedom of the institutions financially 
benefited. And the program of financial aid has greatly 
increased the knowledge, understanding and respect 
which the colleges and universities and business have 
for each other. 


The Kennedy Administration’s program to enlarge 
federal financial support of higher education is cer- 
tain to arouse strenuous controversy. As proposed by 
its Task Force, it avoids some of the most contro- 
verial areas of principle. However, the very magnitude 
of the proposed extension of the federal government’s 
already vast program of financing higher education 
involves fighting issues. 

But if the enlargement of federal aid were 
to be deeply discouraging to the continued ex- 
pansion of private aid for higher education, it 
would be a national misfortune of major pro- 
portions. There is no good reason why it should 
be. On the contrary, there is compelling reason 
for the business community to continue giving 
higher education all the financial help it pos- 
sibly can, thus speeding onward a program that 
has been and continues to be a major construc- 
tive force for our colleges and universities, for 
business and for the nation. 





This message was prepared by my staff asso- 
ciates as part of our company-wide effort to re- 
port on major new developments in American 
business and industry. Permission is freely ex- 
tended to newspapers, groups or individuals to 
quote or reprint all or part of the text. 


PRESIDENT 
McGRAW-HILL PUBLISHING COMPANY 
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Ml DRIP-FREE °°, 
Unitized ‘ 


This cut-away view illustrates how the improved “SOLID-FIL” develop- 
ment completely encapsulates internal ballast components leaving no 
voids . . . forming integrated UNITIZED CONSTRUCTION. 


Advance Transformer Co. brings the lighting industry an- 
other outstanding development in Fluorescent Lamp Ballast 
design. This design incorporates the principle of Unitized 
Ballast Construction . . . ballast housing, core and coil, 
capacitor and the improved “SOLID-FIL’ development, 
DRIP-FREE combined with an exclusive method of controlled pressure 
filling, offer DRIP-FREE Unitized Construction. 
QUIETER The Advance “SOLID-FIL” development differs from other 


MORE EFFICIENT types of solid fill materials in that it retains a pliable con- 
HEAT DISSIPATION sistency and will not become brittle with age or heat, per- 


mitting retention of its excellent thermal and sound deaden- 
GREATER SAFETY ing characteristics. Accelerated heat tests far above those 
experienced in an actual lighting installation, proved con- 
clusively no deterioration or drippage of the Advance 
“SOLID-FIL” development. 
The new Advance “SOLID-FIL” ballasts assure quieter op- 
At eration, more efficient heat dissipation, greater safety and 
1 drip-free operation. 


"The Heart of the Lighting Industry’ TAN \YAN\ Wl Mnacaaaaaaaas 





WORLD'S LARGEST EXCLUSIVE Y 7 ’ 
MANUFACTURER OF } MI R ( () 
FLUORESCENT LAMP BALLASTS TRANSFOR! + 4 . 
| | f 


2950 NO. WESTERN AVE. CHICAGO 18 
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“Concealed telephone wiring 
is helping us grow 


SAYS RON SORENSEN, SALES MANAGER, 
ALLEN C. EDWARDS HOME-BUILDING SERVICE, 
PORTLAND, OREGON 
































“e ans astra ah ti tans ON ee cel 





“Our slogan,” says Mr. Ron Sorensen, “is 


-seheisaint ies 


‘Oregon’s only complete home-building serv- 
ice, from tree ... to trim . . . to moving in.’ 
Complete in every detail, and that includes 
concealed telephone wiring. We’ve used it for 





three years, and we’re growing steadily. Con- 
cealed wiring and built-in telephone outlets 


are going to help us grow even more.” 


= 
t 
fF 

| 


Allen C. Edwards is a complete home-build- 





ing service owning many of its own sub- 
assembly and building supply operations. It 
is currently completing a 110-home operation 





BM a ERNE eS 


in Sunset Heights, six miles west of Portland. 
Concealed wiring is going into these homes. 


oo ~~, 


“I think it’s a definite sales feature,” says 
Mr. Sorensen. “I’m sold on it. It’s worth 


>? 


promoting. 


BELL TELEPHONE SYSTEM 


mega ep tet 











ABOVE: Homeowner finds dinette wall phone convenient. 








Your local Telephone Business Office will gladly “One of the chief complaints of home buyers,” says 
help you telephone-plan your homes. For details jj Sales Manager Ron Sorensen, “is that builders show 
on home telephone installations, see Sweet’s Light no consideration for an owner's needs. Telephone 
Construction File, 11¢/Be. For commercial instal- 7} — planning is consideration, and we plan for extensions 
lations, Sweet’s Architectural File, 34a/Be. in every important area of the house.” 


























moves into HIGH POWER 
CONNECTIONS 


Utilities all across the country are utilizing CAD- 
WELD copper connections for their tubular bus 
and overhead strain bus cable. CADWELD having 
proved itself under the most severe current surge 
and corrosive conditions in copper and steel 
grounding systems, is now performing with the 
same economy and superior quality on overhead 
power connections. 


CADWELD 


Lug tap off Tubing to cable 
strain bus cable flexible joint 


Illustrated are standard connections of tube to: 
tube, lug (bus bar) and cable. Also shown in the 
main photo are CADWELD connections of tube to 
flexible, laminated, copper jumpers. 


For further information contact your local CAD- 
WELD Distributor or write to: BUS TUBE % ERICO 
PRODUCTS, INC. 


electrical connections 


Erico Products, imc. 
2070 E. 61st Place . Cleveland 3, Ohio 


IN CANADA: ERICO INCORPORATED, 7 Superior Ave... Toronto 14, Ontario, Canada 
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Now... 
Meet 
the Lady 
TG 


introducing 

an exclusive 

new development 
in bituminized- 
fibre conduit 


Scientifically 
coated to 
reduce 
irritation 


8 
only 
ORANGEBURG 
| has snd 
“Ali ale aval Oe! 
cleaner clothes — 


ahah ORANGEBURG first! 


A development of Orangeburg and Flintkote 
kiean-kote Orangeburg Brand F ibre Conduit has a t 
protective coating for cleaner, 


to show you a length. “td (a) lif: 


Sail XOt@ ORANGEBURG BRAND 


FLINTKOTE ° ig Manufacturing Co ngeburg, N.Y. Division of The Flintkote Fibre Conduit 
Cocina y, Manu 
ye” 


Research, new 


ough non-brittle 
safer handling. Ask your wholesaler 





fa sell rer of Ame erica’s Broadest Line of Building Products 
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CUT YOUR ANCHORING COSTS ... SWITCH TO jm 


“Hi-RED. 
PLASTIC 


SCREW ANCHORS 


ONLY 
5¢ PER 
MOUNTING* 


(DRILL, ANCHOR 
AND SCREW), 


TERRIFIC 
HOLDING 
POWER 


“Hi-RED” anchors may be cut (P.T.L. ratings 
up to 4,180 Ibs.) 
as needed for short screws 


HOLD...HOLD...HOLD 
where others fail! 


All-purpose screw anchors for use anywhere 
(outdoors or indoors) — in concrete, brick, 
stone, mortar, cinder block, tile, ete. 





Vibration proof ... takes smaller hole. . . 
no tamping! Nine sizes up to 2” lag screw. 
«+. and used in tandem Size marked on every anchor. 

with long screws 


CUT COSTS UP TO 70% ... MILLIONS IN USE! 


(A REAL JOB-PROVEN ANCHOR) 





WHY) wrasic TH SELF-DRILLING 
SCREW ANCHOR ANCHORS 


FOR HOLLOW WALLS—plas- d For fast, low cost anchoring 




















: into any masonry material. 
ter, plasterboard, tile, Drills its own hole—no ma- 


etc. Holds permanently. One : : sonry drill required. Stronger 
size wally—fits in 4” hole. than the concrete! 
Handles screw sizes no. 6 thru 


no. 10. q / 3 NEW IMPROVED TYPES: 
EASY to use... LOW in cost! 








da KK 
eh... AANANNNAAD 
anchor with | Lp pla, 


toggle bolt 
action. 


SNAP-OFF TIE-WIRE FLUSH 


HOLUB INDUSTRIES, INC. 


442 ELM STREET e SYCAMORE, ILLINOIS 

















Fastening Device Catalog 


“Hi-RED" Anchors 








0 
0 
NAME 





! 
! 
! 
1 
j 
! 
| 
| 
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Patents applied for 





-e 600-volt fused interrupter switch 


The new Loadmaster 100*—another first from Pennsylvania 
—is a 600-volt load interrupter specifically designed to 
employ new current-limiting fuses in drawout switchgear. 
It combines the economy of a fused interrupter switch 
with the basic functions of a circuit breaker. 


The Loadmaster 100: 

Provides full overload protection with new Buss Low- 
Peak dual-element fuses 

Provides complete major fault protection with current- 
limiting action within one-half cycle 

Provides protection against single-phasing 

Provides fully-rated systems at the price of cascaded 
systems 

Extends economically the range of substation capacities .. . 
all this at a considerable savings in equipment cost—the 
exact amount of savings depending upon the particular 
application. 


TIME IN SECONDS 


Complete Primary and Feeder Coordination 

Overload and fault protection with the Low-Peak fuses 
will coordinate both with primary fuse protection and 
individual load controls (see fuse coordination curves). In 
the overload region the Loadmaster has adequate time 
celay, while under fault conditions the circuit is cleared 
well before peak current conditions are reached. A fault in 
any phase clears all three phases simultaneously, prevent- 
ing single-phase operation. 


Provides Fully-Rated System at No Increase in Cost 


The Loadmaster 100 has an interrupting and close-in rating 
of 100,000 symmetrical amperes, confirmed by extensive 
tests at the Bussmann-Thos. A. Edison short-circuit labora- 
tory. This rating makes it possible to provide the advan- 
tages of a fully-rated feeder system with the Loadmaster, 
at the cost of cascading. 


More Kva per Dollar 


Larger substation ratings—at less dollar cost per kva—are 
possible with the new Loadmaster 100. Transformer cost 
per kva becomes less as the rating increases. Since the 
standard Loadmaster 100 can replace the large-frame cir- 
cuit breakers required in systems capable of delivering up 
to 100,000 amperes, the often prohibitive switchgear cost 
involved in large substations is eliminated. 


Other outstanding features of Loadmaster 100: 


i Electrically-operated spring-charged close and trip Overioad and fault coordination song ey the gy oy ee are 

; shown by the time-current values for ampere ampere 
¢ Remote close and trip control Low-Peak fuses (left). Low-voltage fuses are readily coordinated with 
e Blade-type contacts which eliminate bounce transformer primary protective devices (right). 


e No live parts on switch front—integrally-mounted fuses side view of the Loadmaster 100 shows blade-type contacts, Phase 
requires complete disconnecting from energized bus be-  @rriers and arc chute at right have been removed. 
fore inspection and replacement 


soo Pennsyivania Unit Substations 
° Thy |RENNSYLVANIA TRANSFORMER DIVISION 
X, PRIMM cGRAW-EDISON COMPANY - CANONSBURG, PENNSYLVANIA 


over 31 years’ experience... builders of transformers from 5 to 500,000 kva; 24 to 460 kv 


ra t% 





A year ago a new type of fixture was born...Corona, the first fluorescent fixture to be designed as a 


decorative element. Framed in polished walnut, it’s manufactured with all the care that goes into making 


a fine piece of furniture. Understandably, it’s expensive .. 


. with a much better than average profit for the 


electrical contractor. But cost hasn’t kept it from being one of the best sellers introduced in 1960... by 


THESE TWO PROVE THERE 


LIGHT 


Jersey City 5, New Jersey / Showrooms: New York, Chicago, Dallas, Los Angeles 


Corona and Coronet are stocked by these Authorized LiGHTo.ter Distributors: 


ood io 


ALABAMA 
Birmingham 
Mayer Elec. Sup. Co 
ALASKA 
Anchorage 
Northern Supply Co 
ARIZONA 
‘boenix: 
Brown Wholesale Elec. 
Tucson 
Beacon Ltg. Fix. Co. 
ARKANSAS 
Little Rock 
Adcock Ltg. & Sup. 
CALIFORNIA 
San F 


ancisco 
California Elec. Sup. Ca, 


COLORADO 
Dene 


22 








CONNECTICUT 
Bridgeport 

B. M. Tower Co., Inc 
Hartford 

Beacon Light & Sup. Co 
New Haven 

Grand Light & Sup. Co. 


} ondon: 
United Elec. Sup. Co 


Starbuck Sprague Co 
Suburban Supply Co. 


Deere OF 
COLL 


Washing, Sup 


National Elec. Who! les salets 


FLORIDA 
Miami 
tarrey’s Whise tdwe Co 








GFORGIA 


Electrical Wholesaiers 
Noland Co. 


HAWAILL 
Honolulu 
Hawaiian Light & Sup. Co. 


ILLINOIS 


Chicago: 
Senet el lec. Sup. Co 
Englewood Elec. a Co 


Cc. 
—" Elec. Sup. Co 


Elg 

Fox "Elec Sup. Co. 
Rockford 

Englewood Elec. Sup. co 
Sprimgheld 

Springheid Elec. Sup. Co 
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aye 
Ft. Wey 
Mossman Yarnelie Co 


} Elec. Sup. Co. 
Bend: 


South 
Englewood Elec. Sup. Ce. 


IOWA 

Des Moines: 
Weston Lighting, inc. 
KANSAS 

Kansas City: 

W. T. Foley Elec. Co. 


Wichita: 
Architectural Lighting, loc. 


KENTUCKY 
Lowssville 
Henry J. Rueff Co. 


on Row; 

tect Wholesalers inc 
Orleans: 

interstate Elec. Co. 
MAINE 
stander Elec. Co. 
holmes nas Clee. Supply Co. 
——- 


Saumere es Light Co 
Excello Ho Public Serv. Corp. 


Artcraft jec. Sup. Co. 
MASSACHUSETTS 


ost 
boston | 


Lamp Co. 
Mass. Gas & Elec. saa Ce, 


Henry L. Wolfers, 


Pittsfield 

Carr Supply Co. 
Springfield 

Arco Elec. Sup. Co 
Eastern Elec. Sup. Co 
Worcester: 

Atiantic Elec Sup. Co. 
Benjamin Elec. Sup. Co 
ee pe 


Detroit: 
Madison Elec. Co 
Michigan Chandelier Co. 


Flint: 
Royailite Co. 
Eecmeos tie Sup. Co 
Jackson: 
Fiectric Wholesale Sup Co. 
Pontiac: 
Standard Elec. Co 


Segsmew: 
Schmerheim Elec Co 
Standard Elec. Sup. Co 
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MINNESOTA 
Duluth: 
Northern Elec Sup. Ce. 
Chari ‘Anderson & Co 
North Central Elec. — r. C0 
bog oes Elec. Sup. Co 

it. Pawk: 
tax Elec. Co. 


MISSOURI 

Kansas City: 

Glasco Elec. 

St. Lowis: 

M. K. Clark 
Springfield: 

Southern Materials Co. 
MONTANA 


Great Pails 
Ghacvet State Clec 


NEBRASKA 

Lincoln: 

White Electric Supply Co 
Omaba: 

Electric Fix. & Sup. Co. 
NEVADA 

Reno: 

Western Elec. Dists. Co. 
NEW HAMPSHIRE 
Portsmouth: 

Mass. Gas & Elec. Light Co. 
NEW JERSEY 

Atlantic City: 

Franklin Elec. Sup. Co. 
Cherry Hili- 

Delaware Townsbip: 
Flyan’s Camden Elec. Fix Co. 
NEW MEXICO 


uquerque 
The Lighting and Maw Co 





anyone. On the heels of this success comes Coronet, cut to the same pattern of profit and craftsmanship, 


but designed to create a more formal effect. It’s made of steel... finished in enamel...shaped to present 


a finely sculptured appearance. Golden anodized aluminum louvers add a subtle luster. Both fixtures are 
s i . P . , os a ee ov ” ” o” ” ” ” 
available either stem or surface mounted in five sizes: 54” x54" .42" x42”, 30”x30", 32”x54”", 16°x54”. 


IS PROFIT IN GOOD DESIGN 









































To learn more about Corona and Coronet, write today for a complete brochure to Dept. EC 5 


IJLIER 


... for a better way of Light 


Harrisburg Umsontoun TENNESSEE UTAH WISCONSIN 

Kinghamion Electrical Equipment Co. Oueliman Elec. Co Fluorescent Sup. Co Proneer Electric Dist Knoxville Salt Lake City ippleton 

Freije Elec. Sup. Co W imston-Salem Sprimgheld haedier Bros Wilkes-Barre Square Elec Sup. Co Artistic Lighting Moe Northern Co 

Buffalo Noiand Co The W. W. Elec. Cc Haxl Anthracite Elec Mempbss Fau Claire 

Buffalo Incand. Light Co. Inc l oledo > ie Belvedere Lighting Co W. H. Hobbs Sup. Co. 

Niagara Falls NORTH DAKOTA aross Elec. Fix. Co vied eotceen Nasbville VIRGINIA La Crosse: 

Hysen Supplies Inc Fargo Youngstown New Castle RHODE ISLAND Nashville Elec. Sup. Co Arlington W. A. Roosevelt Co 

Poughkeepsie Northwest Elec. Sup. inc he Braff Ltg. Fix. Co Midwestern Ele Pau tuc het Cominion Elec. Sup. Co Milwaukee: 

Electra Sup. Co Major Elec. Sup. © TEXAS Noland Co Electri-Craft Lighting 

Rochester OHO Philadelphia Providence Dallas Lyachbarg: Lappin Electric Co 

Rowe Electric Sup. Co kron a arene A ighting Fi Leavitt Colson Co Rogers Elec. Sup. Co Mid-State Elec. Sup. Co., Inc Standard Elec. Sup. 

Syracuse The Sacks Elec. Sup. Co. Oklahoma City G al Elec 1. Ww Norfolk : ROG 

Superior Elec. Corp tone Elec. Sup. of Oklahoma syiven Elec. Fin hee, Oe Noland Co WASHINGTON 
Electric Sales Co SOUTH CAROLINA Cummins Supply Co. Koasoke Seale: 

Cincinnati OREGON Puttsburgh ( columbia General industrial Sup. Corp. Noland Co Seattie Lighting Fix. Co 

NORTH CAROLINA B. & B. Elec. Co Pp. cohen poyt my Sup. ¢ —— = Sup H on: 

Charlotte f r ctric ( at Argo Lite Studio land Co ‘ CANADA 

Independent Elec. Sup. Co jaune let baker-Barhun Co Brown & Green a out fos te 'on. ine WEST VIRGINIA Montreal: 

Durbam leveland Wally Elec. Sup . tu Marlin Associates Charksburg: L. 0. G. Products, inc. 

Noland Co The H. Leff Electric cu PENNSYLVANIA Reading Southern Electric Supply Co Tolley Engineering Co. The Gray Elec. Co. 

sreensboro Midiand Elec Co tientown Coleman Ele Worth Elec. Sup. Co Huntington Union Electric Sup Co Ltd 

tiec. Sup. & Equip Co (olumbus Coteman Elec Co WeUTH DAKUIA San Antonio West Virginia Elec Ca 

Seranton W stertown Southern Equip. Co W beeing hevere Elec. Dist 
The Front Co wvnte tig Studios 


Kinston tigee Elec Co tre 
Kraus Elec. Co Lewis & Reif, inc H. Larson Elec. Co Steauss-Frank Co 


NEW YORK Raleigh Dayton 


Kinston Elec The Loeb Elec Co 
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INCREASE 
PRODUCTIVITY 


WITH 


QUALITY MOTORS 


Boost the productivity of the equipment 
you design by providing motor drives that 
will operate dependably, with a minimum of 
down time for maintenance. Choose a 
motor that is matched to the job, with the 
proper speed... horsepower... voltage— 
that has the right enclosure for your 
application ...drip-proof...totally-enclosed 
. explosion-proof. 


Chances are, you can find the exact motor 
you need in the complete line of Wagner 
standard motors ...a well-known, 
completely dependable motor with a 
reputation for quality. A few of the many 
motors in the Wagner line are shown here. 
Their excellent performance in their specific 
applications, their price and prompt delivery 
make them a sound choice for 

your equipment. 


OTHER WAGNER MOTORS 

In addition to the motors shown here, 
Wagner also furnishes Increment type 
motor and starter combinations, Multispeed 
motors, Wound rotor motors, Jet pump 
motors, Vertical and flange mounted 
motors, and Air-over motors. Consult your 
nearby Wagner Sales Engineer, or write 

for information. 
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% hp Type RK 


Capacitor-start. General purpose single- 
phase motors that operate in any posi- 
tion—provide quick, trouble-free starting 
—pack plenty of power into little space. 
VY through % hp. Also in integral rat- 
ings through 5 hp. 


50 hp. Type DP 


Doubly Protected (Type DP). Cast iron 
frames and endplates protect aaginst corro- 
sion. Drip-proof enclosures are designed for 
protection against falling or splashing liquids. 
Sleeve or ball bearing, 1 through 125 hp. 


400 hp Type ZP 


Tube Ventilated. Cooler running motors for 
heavy duty applications—big fans, blowers, 
pump drives. Tube cooling system holds 
operating temperatures within specified limits. 
Standard TEFC or explosion-proof through 
500 hp. 
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FRACTIONAL HP MOTORS 


Ya hp Type RA 


Repulsion-start induction. Single-phase 


motors that make tough starts easy. Start 
heavy loads with extremely low starting 
current—stand up under long service. 1/2 


and 3% hp. Also in integral ratings through 
pI 


5 hp. 


INTEGRAL HP 


900 hp Type RP 


Open Type Polyphase Squirrel-cage. 
Drip-proof. Suitable for all general purpose 
applications. In 583 frame and larger steel 
frames. Sleeve or ball bearings. Ratings 
through 1000 hp 


7\2 hp 
Integral Type 


Gearmotors. These compact gearmotors 
have greater than usual capacity, cast iron 
frames and housings for corrosion resistance, 
are available with open-protected or TEFC 
motors. Integral-type or all-motor type. 


Y% hp Type RB 


Split-phase. Small, light weight single- 
phase motors designed for low starting torque 
requirements. These motors can solve many 
application problems economically. 48 frame, 
V4 : %, VY, hp. 


MOTORS 


30 hp Type JP 


Extra Protected (Type EP). TEFC motors 
give complete protection against dust, abra- 
sives, fumes or chips. Cast iron frames pro- 
tect against corrosion. Also in Explosion- 
proof (Type JP). Ribbed frames, | to 100 hp. 


25 hp Type DP 


Close-coupled Pump Motors. These 
normal torque polyphase motors, in ratings 
1 through 100 hp, are available in face 
mounted models with special shaft extensions, 
for direct connection to centrifugal pumps. 


Ya hp Type RP 


Polyphase Squirrel-cage. General pur- 
pose, normal torque polyphase motors in 
fractional horsepower ratings. 56 frame 
motors for machine tools, pump, fans, com- 
pressors where polyphase power is used. 


10 hp Type RP 


Extra Quiet Polyphase. Smooth running, 
resilient mounted motors, with sleeve or ball 
bearings, in ratings through 10 hp. Can be 
mounted on walls or ceilings, as well as in 
norma! horizontal position. 


7% hp Polyphase 


Hermetic Motors. For sealed refrigeration 
and air conditioning units, Wagner builds 
hermetic motors in both single-phase and 
polyphase squirrel-cage types, in fractional 
and integral ratings to 600 hp. 





BRANCHES AND DISTRIBUTORS IN ALL PRINCIPAL CITIES 


Wadsner Electric Corporation 


6406 PLYMOUTH AVENUE, ST. LOUIS 33, MISSOURI 


SERVING 2 GREAT GROWTH INDUSTRIES. .-- ELECTRICAL~- AUTOMOTIVE 


ELECTRICAL CONSTRUCTION AND MAINTENANCE ... MAY, 1961 


25 





RANK 
DAM ELECTRICAL EQUIPMENT. 


SAFETY SWITCHES | ioy Vom od 3. bg 3 | 3 
Famous Shutlbrak Quick-Make, Quick-Break Mech Circuit Breaker—2 to 42 Cir 
anism. Front Operation Permits ( cm Cr-taleliate 





DISTRIBUTION PANELBOARDS - DISTRIBUTION SWITCHBOARDS 
Circuit Breaker Type. All Steel Front ; Fusible and ( lit Breaker Tyg 
15 to 600, Ampere—600 Volts or Less by Front or Back-( t 


ype 


Helping to develop the most satisfactory solutions to every problem of secondary 
power distribution and control has been the task of Frank Adam Electric Company 
since 1891. 


Whatever the problem involving electrical equipment, take advantage of Frank Adam's 
70 years of engineering and manufacturing ‘‘know-how” without obligation. 


From coast to coast there is a conveniently close, thoroughly competent Frank Adam 
engineering representative at your service. 
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» © eThe Industry's Best Buy In 
Safety, Performance, Durability 


att 
Se 
a 4 


LIGHTING PANELBOARDS DISTRIBUTION PANELBOARDS 
T a + \A ra Heay Dut c hie f $ s 


Plug-In or Bolt-On Circuit Breaker Types Last W 
! 





. \ ul e a ) i= =| e ie 
eT ee on fee ; Tol Eretel 11? baled” 


POWER PLUGIN BUSDUCT 


Plug-In Outlets 10” Centers 
250/1500 Amps., 600-V. AC 


fete] i-ii, 7 walel, | 
ef sure Witt 
ter and Switct 


1 Breake 


MIDGET BUSDUCT 
Extends Busduct System for Léss Than Wire, Cable PLUG-IN MOTOR STARTER UNITS 
and Labor Costs. 100 Amps. Unfused, Fusible or Plugs into Pane ird Switchboa 

Breaker Plug-In Units Elin ites Separate Mot 


No matter what the size and complexity of the project—no matter if the need is for the largest switchboard 
or the smallest safety switch—the Frank Adam name upon it is a warranty of unsurpassed quality and 
craftsmanship, protection and durability. 
Give your clients every benefit in safety, dependability and economy of the “industry's finest" —specify, 
insist on, Frank Adam Electrical Equipment. 

Write for catalog literature 


RANK SINCE 1891 
BAM ELECTRIC COMPANY 


P.O. BOX 357. MAIN P.O.- ST. LOUIS 66, MO. 


busduct + panelboards + switchboards + service equipment + safety switches + load centers + Quikheter 
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...Just one of the reasons 
why Alcoa aluminum 
electrical rigid conduit 

is so easy to install 


No spring-back in aluminum conduit means bends “on 
the nose” every time. 

For small sizes, use a hickey or an EMT bender (one 
size larger). Regardless of size, mechanical and hydraulic 
benders make one-shot, uniform bends with a minimum 
of time and effort. 

What else is there to look for in conduit? 


Weight Alcoa aluminum conduit weighs only one-third 
as much as steel conduit. From warehouse to erection 
site there is only one-third as much weight to lift, load, 
carry and erect. 

Cutting and threading With hacksaw on small sizes 
and power on large, cutting is quick and easy. Use sharp 
dies and regular cutting oils, and get clean, well-formed 
threads every time. 

Wirepulling Wire aluminum conduit quickly, easily— 
using a plastic “rigid” rope fish tape, a flexible round 
steel tape, or a pressure-operated gun and plastic pulling 
rope. Alcoa conduit is factory lubricated for easy pulling. 

Don’t forget, too, that Alcoa aluminum conduit makes 
a good investment for your customers. It’s corrosion- 
resistant, nontoxic, nonmagnetic, nonstaining, neat in 
appearance, with a seemingly endless service life. 

Get all the facts and figures for your next job. Addi- 
tional information and help are available from your near- 
by Alcoa-Rome representative. Or write to Dept. 7-51, 
Rome Cable Division of Alcoa, Rome, New York, for 
free technical literature. 


EASY TO BEND. Alcoa aluminum conduit can be bent quickly, easily. 
Use EMT benders or hickeys with sizes to 1% inch. Standard power 
benders (below) can be used on all sizes. 


ALCOA 


A ROME CABLE 
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MARK 


is a completely new injection-molded refracting /uminaire 


for on-ceiling or stem mounting in schools, co/leges, offices, libraries, 


Catalog No. PHR-214 (Styrene) - 4 ft. 
Catalog No. PHR-214-AA (Acrylic) - 4 ft. 


Wakefield designers and engineers have lavished time 
and care on the development of the Photometric. The 
result is a luminaire for those who want the finest 
engineered lighting in a brilliantly styled package. 
Here are a baker’s dozen reasons why: 

1. Beautifully styled injection molded 4’ refractor 
available in styrene or acrylic. 

2. Designed for either close ceiling or stem mounting; 
sliding clamp hanger to facilitate stem mounting. 


3. No opaque metal between units, thus eliminating 
distracting contrasts when units are connected in 
luminous rows. 

4. Controlled brightness in direct glare zone. 


5. Actual over-all depth less than 4’’. Four and eight 
foot units, truly modular in length. 


dratting rooms and /aboratories 











Catalog No. PHR-218-T (Styrene) - 8 ft. tandem 
Catalog No. PHR-218-TAA (Acrylic) - 8 ft. tandem 
6. Less surface to clean than with louvered fixtures. 


7. No-drip ballasts designed to meet newly proposed 
CBM higher output standards. 


8. No visible screws, nuts, bolts, rivets, welds or 
knockouts. 


9. High over-all efficiency. 


10. Snap-in-and-off reflector and ballast covers. Snap- 
in-and-out sockets for easy replacements. 

11. Refractor removable from either side without 
tools or squeezing. No hidden latches or catches— 
simply lift, slide and remove with hinging action. 

12. All steel parts white enameled. 


13. CBM/ETL, HPF ballasts. 
labeled. 


IBEW, UL/CSA 


In stock now at leading distributors in U. S. and Canada 


ok. 


WAKE F | 


THE WAKEFIELD COMPANY—VERMILION, OHIO 
WAKEFIELD SOUTHWEST COMPANY— OKLAHOMA CITY, OKLA. 


WAKEFIELD LIGHTING LIMITED—LONDON, ONTARIO 
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look for this 
new label 


H. H. ROBERTSON CO., PITTSBURGH, PA. 


marcy. 


eas. TE A. 








when you buy electrical fittings 
for wiring cellular steel floors 


As the inventor of the cellular steel subfloor system, 
the Robertson Co. has been manufacturing a complete 
line of electrical fittings for more than a quarter of a 
century. Now it announces a new line of fittings to 
go along with the standard line. Designed to handle 
high capacity wiring needs with ease of installation 
and freedom of layout, they will be merchandised by 
Robertson’s field force of 160 men in every part of 
the country. 


, 
[ San eens Use the coupon to write for our new 56- 
page Data Manual. It contains general 
information, roughing-in materials, finish 
materials, layout design, installation data, 
specifications and dimensional drawings. 





2&3 
2400 Farmers Bank Bidg., Pittsburgh 22, Pa. 
In England—Robertson Thain Ltd., Ellesmere Port, Cheshire 


In Canada—Robertson-irwin Ltd., Hamilton, Ontario, Edmonton, Alberta 


Soe 


H. H. ROBERTSON COMPANY 
2405 Farmers Bank Bidg., Pittsburgh 22, Pa. 


Please send new Q-Electrical Fittings Data Manual 
NAME_ 


TITLE 
COMPANY 
ADDRESS 


eae 





EASY TO HANDLE 


Reynolds Aluminum Rigid Conduit 


LOWERS 


INSTALLATION COSTS 


Here’s why: Reynolds Aluminum con- 
duit bends and forms easily and ac- 
curately. And, because aluminum is so 
lightweight—weighing one-third as 
much as steel,.it can be handled and 
installed easily. Important to everyone 
concerned with maintenance is the fact 
that aluminum can’t rust ever—and 
also resists corrosion due to weather 
and most industrial atmospheres. 





Even threads cut on the job can’t rust. 

Reynolds Aluminum Rigid Conduit 
is non-magnetic, reduces voltage drop, 
makes longer runs or smaller con- 
ductors possible. 

For complete information and names 
of Reynolds Aluminum Rigid Conduit 
distributors, call your Reynolds Sales 
Office or write Reynolds Metals Com- 
pany, Box 2346-ET, Richmond 18, Va. 


~ 


Watch Reynolds TV show ‘‘Harrigan & Son’’, Fridays—ABC-TV 
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FAST DELIVERY of SIZE 6,728 STARTERS 


e With Square D Size 6, 7 
and 8 starters, you get DC- 
operated (self-contained 
DC supply) mill-type con- 
tactors—at no extra cost. 
Exclusive Line-Arc con- 
struction dissipates heat, 
provides longer contact 
life. Self-lubricating bear- 
ings plus simple design 
make maintenance ex- 
tremely easy. Another 


Pilot Light 


Additional 
Overioad Relay 


Control Relay 


PRE-ENGINEERED 
MODIFICATIONS 


eliminate 
Special 
Engineering 


Square D NEMA Size 6, 7 and 8 magnetic starters 
are now built with a plate in the door to accom- 
modate modifications when needed. The same 
modifications which have long been available on 
Square D starters through Size 5— pushbuttons, 
selector switches, pilot lights, additional overload 
releys, auxiliary contacts—can now be added to 
the larger starters without special engineering. 

This means fast processing of your order, quick 
delivery of your starters. What's more, you can 
make the same modifications in the field. The 
wiring diagram shipped with each starter shows 
exactly how to do it. 

Available in ratings up to 900 hp, Square D 
Size 6, 7 and 8 starters can be ordered as open 
devices, or in general purpose, dust-tight and 
water-tight enclosures. 


standard feature is lugs 
which accommodate either 
copper or aluminum cable. 


SQUARE D FOR A COMPLETE LINE 
... SIZE 00 THROUGH SIZE 8 


e The magnetic starters shown at right 
—which range from Size 00 through 
Size 5—plus the Size 6, 7 and 8 starters 
described above, add up to a complete | 
Square D line for any AC motor appli- 
cation. 


Write tor Bulletin 8536. Square D Company, EC&M Division, 4500 Lee Road, Cleveland 28, Ohio 


SQUARE J) COMPANY 


EC&M DIVISION «CLEVELAND 28, OHIO 
wherever electricity is distributed and controlled 
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POLYSTRIP.. 


eevee eeeeeeeeeeeereeeeeeeereeeeeeeeene 
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FLAT, FLEXIBLE 3- and 5-CONDUCTOR CABLE 
SAVES INSTALLATION TIME AND MONEY 
POLYSTRIP is a 
IRC. Where 
POLYSTRIP 
methods. 


new concept in cabling, developed by 
the 


savings 


time is money, speed of installing 


results in wiring 
POLYSTRIP slips between wall- 
board seams, behind moldings, and through many open- 
ings, thus eliminating drilling and cutting of walls and 
woodwork. Ultra thin PoLystrip lies under floor cover- 
ings without causing bulges. It can be fastened to finished 


big over older 


For instance, 


s behind surbases Lies under floor coverings 


we 


A * 


‘ , 


Ls 
rie re 


es 


Conceals easily behind walipaper 


if it's news, expect it first from IRC 






.the new easier way 


walls, ceilings and baseboards with double-backed tape, 
doing away with need for conduit or plaster-cracking 
hardware. The many features of this new product make 
POLYSTRIP equally valuable for new construction and 
modernization of existing buildings. 


POLYSTRIP 
conductors 


consists of uniformly spaced flat copper 
laminated with transparent plastics into a 
very thin, flexible, flat cable. Already proved in industrial 
electronic equipment, it is now applicable for hi-fi, paging, 
signalling and alarm systems, programming, wired remote 


Saves drilling through walls and wood 


















to make low-voltage interconnections 


television control and many other installations. POLYSTRIP INSTALLER’S KIT SAVES 47% OVER SEPARATE PRICES OF ITEMS. 
POLYSTRIP Installer’s Kit... Available now at IT INCLUDES EVERYTHING THAT’S NEEDED FOR ONE OR MORE INSTALLATIONS. 


electrical distributors. 1—75-foot roll of 5-conductor POLYSTRIP cable 
1—75-foot roll of 3-conductor POLYSTRIP cable 
6—# 5PWR (splicing type) connectors* for 5-conductor cable 

—# 5PWA (wire lead type) connectors* for 5-conductor cable 

6—# 3PWR (splicing type) connectors* for 3-conductor cable 
2—# 3PWA (wire lead type) connectors* for 3-conductor cable 
1—50-foot roll of double-backed pressure tape 
1—Stripping tool 

INTERNATIONAL RESISTANCE COMPANY 1—Data/instruction booklet SPECIAL 


* 414 North 13th Street, Philadelphia 8, Pennsylvania ‘T & B POS-E-FLEX connectors INTRODUCTORY PRICE 2 77 


_ Slips between wallboard seams Folds flat for workmanlike angles Attaches quickly with pressure tape 50 to 10 greater current capacity 


eaaage 
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Ction 
tions 


In the long run, no line of 
_ contrac conduit is more dependable 
bushings: than its components. When 
tion take P alvanized. ; it comes to dependability in 
Standard expansion fittings, look to 
O. Z. as the line that meas- 
ures up! Five basic types 
provide the dependable answer to your 
fitting problems in conduit expansion, 
contraction, and deflection. O. Z. is the 
dependable line because it’s the line with 
the right size, the right type, for every 
requirement! Types AX, DX, EX and 
EXE available in aluminum at no extra 
cost. 


expansion 


« CAST IRON BOXES 

+ CABLE TERMINATORS 

* POWER CONNECTORS 

* SOLDERLESS CONNECTORS 
ELECTRICAL MANUFACTURING CO., INC. « GROUNDING DEVICES 

« CONDUIT FITTINGS 


3 262 BOND STREET + BROOKLYN 17, N. Y. ‘amen 


Sales Office and Warehouse: 406 So. Cicero Avenue, Chicago 44, Ill. © ESterbrook 9-0326 ty 


Office and Factory: 749 Bryant Street, San Francisco 7, Calif. © GArfield 1-7846 eres? 
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Wice the work in hall the time! 


PLASTIC 
ELECTRICAL 


Does the work of rubber tape and friction tape! Saves time with swift once-only splicing 
. . . looks better, lasts longer because it sticks and stays, conforming to any shape. Low 
bulk makes it especially good for neat, close tolerance work. Won’t creep or thin in 
wide range of temperatures. Costs no more. Anyway you look at it, BULL DOG VINYL 
PLASTIC is economy all around! BULL DOG (.007” thickness) has minimum dialec- 
tric strength of 10,000 volts. 


There’s a BULL DOG TAPE for every purpose 
e Friction e Rubber ¢ Plastic 


Sold only 
through verified 
wholesalers 


AMERICAN BILTRITE RUBBER COMPANY 
BOSTON WOVEN HOSE & RUBBER DIVISION BOSTON 


BOSTON 3. MASSACHUSETTS 
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Research and testing in anechoic chamber of General Electric sound laboratory help maintain low sound levels of QHT transformers. 


Built-in vibration-dampening rubber cushions isolate Welded steel clamps on higher ratings of General Electric 
the rugged case of General Electric QHT transformers QHT dry-type transformers keep the core laminations 
from core vibration, main source of transformer noise. firmly in place to minimize vibration and reduce sound. 





How General Electric 
Designs ‘‘Quiet’’ 

Into QHT Dry-Type 
Transformers 


Choosing the quietest transformer for schools, hospitals, office 
buildings, and other places where noise could be a problem is now 
easier than ever. General Electric’s new line of QHT dry-type 
transformers is at least 15 decibels quieter than older designs, 
and the actual rating appears on each transformer. As the chart 
below shows, each rating of QHT transformers has a sound 
level equal to or less than the NEMA standard. 


Full-time research and testing in General Electric’s sound lab- 
oratory provide General Electric engineers with information 
needed to design and maintain the low sound levels of QHT 
transformers. 


Vibration is minimized on larger size units by welded steel 
clamps which hold the transformer core in a rigid position. 
In addition, on QHT units rated 30 kva and up, vibration- 
dampening rubber cushions isolate the case from the core and 
coil assembly. Consequently, core vibration passing through 
mounting brackets and conduit to surrounding surfaces is 
practically eliminated. 


QHT transformers also save production space because they 
offer savings up to 50 percent in weight and 67 percent in 
size compared with competitive dry-types. You can mount 
QHT units in out-of-the-way places near the load and save 
the cost of long, low-voltage feeders. 


Installation is fast and easy. You wire QHT transformers 
from the front. Convenient dual-sized knockouts, large ter- 
minal compartments, solderless connectors, and numbered 
terminals save time. 


You can get 24 hour delivery on most models from your 
nearby General Electric distributor. Call him for more 
information, or write for GEA-6907A “‘QHT Specifier’s and 
Buyer’s Guide” to Section 411-15, General Electric Co., 


Schenectady 5, N. Y. 


- *Registered trademark of General Electric Co., for quiet, high temperature, 
5-9 45 dry-type transformers. 
10-30 45 











BELOW 5 40 


37'A-112"% 45 
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+ Measured per NEMA Standard St. 1.411. 
The average office has sound levels from 
55 to 65 decibels. 




















First from General Electric (1958)... 
another bright idea that became a better 





Jamp...Bonus Line Mercury 


works 6,000 hrs. overtime, 
cuts your customers costs 


Nearsighted Mister Magoo says . . .“1958? How time 
flies! That’s the year the Nautilus—gallant lads!— 
went under the North Pole, and General Electric 
developed the Bonus Line Mercury lamp. Happy 
birthday, Bonus Line. Egad! Who built the ship 


in this bottle?” 


Look again, Mister Magoo. It’s General Electric’s 
special new electrode. Up through the 400-watt size, 
it gives your customers 12,000 hours of useful life 
—or twice as much as the old non-bonus line. And the higher 


wattages (700 and 1000) offer 50% extra useful life. 


Compare these two arc tubes, and 
you'll see where the extra hours come 
from. Notice how the new one stays 
white instead of blackening. The trans- 
lucent white deposit lets more light 


come through. 


Result: more light after 12,000 
hours than ordinary lamps pro- — 
duce after 6,000 hours. These | 
extra hours are free. And now mihie o 
manufacturing efficiencies and a i: ti 
growing demand for this lamp 


» * » a i Ly a ; _ H Ly a Ac J © 
enable us to reduce its price 15%. Other popular Progress Is Our Most Important Product 


G-E 400-watt mercury lamps are reduced 8-13%. eg 


Important: All G-E mercury lamps are now made only in 


heat resistant glass, to prevent glass deterioration. Ask your G E N E p A L 


G-E distributor for more details. General Electric Company, 


Large Lamp Dept. C-19, Nela Park, Cleveland 12, Ohio. 7 LE C T Q | C 
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HOSPITAL ...A “Decidedly Better” 
PATIENTS Hospital Bed Light! 


¢ Switching provides reading light, night 


LOOK BETTER, lite and general illumination 


¢ Convenient electric outlet for examin- 
ing light, electric razor or radio 
SEE BETTER, ¢ Reduces glare .. . ideal for multiple 
patient rooms and wards 
FEEL BETTER ¢ Available in 2 or 4-foot lengths, stain- 
less steel or baked white enamel finish 
WITH NEW You can actually see the difference 
TRANQUILITE makes! Cold, clinical 
DAY-BRITE looking hospital rooms take on new 


warmth, become more inviting. Patients 


ITE perk up. 
TRANQUILITE In older rooms, defects seem to disappear 


under TRANQUILITE’s soft illumina- 
tion, evenly diffused through CLEAR- 
TEX®-type enclosures. 


Whether you’re looking for the most 
efficient way to light new rooms, or an 
economical way to modernize older ones, 
Day-Brite TRANQUILITE is the right 
light for you! 

TRANQUILITE is just one of a com- 
plete line of ‘Decidedly Better’? Day- 
Brite fixtures that satisfy every hospital 
lighting need . . . all easy to clean/easy 
to install / easy to maintain. For full 
details, phone your Day-Brite represen- 
tative listed in the Yellow Pages, or... 


JUST DETACH AND MAIL... NO POSTAGE NEEDED 





FIRST CLASS 
Permit No. 281 


Mail coupon for FREE | 
“Hospital Lighting Manual’’ 
Informative 24-page booklet | 
gives current IES recommended |, 
illumination levels and practi- | 
cal lighting lay-out suggestions 
for all hospital areas. No obli- | 
gation. Just fill out coupon, 
detach and mail TODAY. No | 


St. Louis, Missouri 














BUSINESS REPLY MAIL 
No Postage Stamp Necessary if Mailed in the United States 











POSTAGE WILL BE PAID BY 


Marketing Division 
DAY-BRITE LIGHTING, INC. 
6260 North Broadway 

St. Louis 15, Mo. 


postage needed! 


NATION’S LARGEST MANUFACTURER OF 
COMMERCIAL AND INDUSTRIAL LIGHTING EQUIPMENT 











MAIL COUPON 
FOR FREE 24-PAGE 
GUIDE TO 
“COMFORT CONDITIONING 
WITH LIGHT AND AIR” 


No Postage Needed—Just Detach and Mail 


DAY-BRITE LIGHTING, INC. 
6260 N. Broadway, St. Louis 15, Mo. 


Please send me free 
“Comfort Conditioning with Light and Air." 
Please send me free ‘‘Hospital Lighting Manual.”’ 

| Please have Day-Brite representative contact me. 

-] | would like a free estimate with no obligation. 

] New construction (] Re-lighting present facilities 
Company Name 
se _—— 
Address 
a Zone ____ State 


My Electrical contractor is 





NEW! 


-\ Exclusive fixture mounting 
bracket ... eliminates 
~ \ suspension straps... 


instantly adjustable 


e FOR CLEAN, UNCLUTTERED CEILINGS here’s 
quality lighting and air distribution combined in one 
beautifully designed unit. 


e NO SACRIFICE OF LIGHTING EFFICIENCY. 
Day-Brite’s patented double-wall construction isolates air 
flow from lamps. Requires no more cleaning than ordinary 
fixtures. 


e MORE UNIFORM AIR DISTRIBUTION. Every 
lighting fixture can also be an air diffusing source... or 
use in combination with fixtures equipped with matching 
enclosing elements. 


Get all the facts you’re looking for on Day-Brite Air 
Diffusing Lighting Fixtures in a handy booklet. Includes 
full performance data and information required for instal- 
lation planning. Mail coupon today for your free copy! 
Day-Brite Lighting, Inc., St. Louis, Mo., and Santa Clara, 
Calif. In Canada: Amalgamated Electric Corp., Ltd., 


Toronto 6, Ont. 
DAY-BRITE | 


NATION’S LARGEST MANUFACTURER OF 
COMMERCIAL AND INDUSTRIAL LIGHTING EQUIPMENT 





In 1858, the first Atlantic my ' e ° 
Cables were insulated with Today, Bishop answers industry's 


Bishop Gutta Percha. 


critical demands ... from the tropics to polar regions. 


This is the world of BISHOP ELECTRICAL INSULATION 


114 years of continuous development and service has established Bishop as a leading producer in the electrical 
insulation field. Bishop’s high standard is maintained in a comprehensive line of plastic and synthetic rub- 
ber tapes, epoxy compounds for cable splicing and special compounds for cable repair. 


Other Bishop Tapes 


No. 85 All-Climate 
Vinyl Electrical Tape 


No. 30 High Voltage 
Buty!) Splicing Tape 


—t 


Vii 


No. 125 Electrical (Buty! 
Filler Tape 


NEOFIL (Neoprene) 
Electrical Filler Tape 


BI-PRENE (Neoprene 
Electrical Jacketing Tape 


Bi-Seal Self Bonding 
Electrical Tape 


Exclusive Bishop polyethiene base tape 
is unexcelled for all-weather application 
in communication and power distribution 
wire and cable splicing. Available in 
y af i ul Y T 
2", 3%", 1”, 142”, 2”, widths. yt de oy 


Superior corona and ozone resistance 
Fuses into solid mass 

Moisture, corrosion and chemical resistant 
High dielectric strength 

Superior aging and weathering 

Long storage life 


Write for catalog or specific data. 


STS Ei © FE 


Manufacturing Corporation, Cedar Grove, Essex County, N. J. 
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Another NEW General Electric 
Ballast Development... 
THIS CAPACITOR IS DESIGNED 

TO PREVENT RUPTURE! 


New Thermal Link deep within capac- 
itor roll protects against excessive 
internal temperatures which may cause 
rupture of the capacitor case. Also, a 
new bushing assembly acts as an 
effective barrier to seal against bush- 
ing seepage. Result: longer ballast life. 


DESIGNED Fu... 


eliminate hazards to people and property 


eliminate need for individual ballast fusing 
» eliminate leakage 
» provide longer ballast life 
® be interchangeable with standard models 


WITH NO SACRIFICE IN SOUND PERFORMANCE! 





General Electric proudly announces new Bonus Line 
fluorescent ballasts designed to offer you—for the first 
time—full protection against the hazards sometimes 
associated with ballast end-of-life failure. 

This new ballast design, available in most popular 
ratings for indoor commercial and industrial applications, 
features two outstanding new General Electric develop- 
ments that make it safer than standard ballast designs: 

1. A new Thermal Protector has been developed and 

tested for several years in General Electric laboratories. 

The Thermal Protector de-energizes the ballast before 

it reaches the critical internal temperatures at end of 

life that cause ballast filling compound to soften or 
melt. This non-resetting Thermal Protector completely 
eliminates any need for individual ballast fusing. 

2. A newly developed, two-way improved General 

Electric capacitor features a unique Thermal Link 

designed to overcome capacitor rupture and leakage 

which sometimes occur at end of life. Also, the new 


HOW TO SPECIFY 
To obtain the protection advantages of the new General 
Electric Bonus Line ballast features, specify “Ballasts 
shall be protected with non-resetting thermal protectors 
in the core and coil assembly and in the capacitor.” 


Another NEW General Electric 
Ballast Development... 
SPECIAL THERMAL PROTECTOR 

makes ballasts safer 
than ever before! 


Unique Thermal Protector is designed 
to de-energize the ballast permanently 
at end-of-life failure, preventing com- 
pound softening and eliminating 
ballast leakage. This assures full-life 
protection against hazards to people 
or property. 


capacitor has a new bushing assembly which contributes 

to longer ballast life. 

New Bonus Line ballasts are dimensionally, thermally, 
and electrically interchangeable with standard General 
Electric ballasts of same ratings. They meet—and, in 
certain respects, exceed—all appropriate industry stand- 
ards. And you get all these ballast added values without 
sacrifice in sound performance. General Electric ballasts 
are still the quietest ballasts available! 

In short, new G-E Bonus Line ballasts give you added 
years of safe, reliable, quiet performance. They’re engi- 
neered to eliminate leakage, smoke—even the more 
violent conditions which sometimes occur at end of normal 
ballast life. 

Your General Electric ballast sales engineer will be 
proud to give you full information on new G-E Bonus Line 
ballasts for your lighting applications. Contact your nearby 
G-E sales office or write for Bulletin GEA-6912 to Section 
403-01, General Electric Co., Danville, Illinois. 
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CUTS FISHING WORK IN HALF! 


POUNDS OF PULL REQUIRED—ALUMINUM AND GALVANIZED STEEL CONDUIT 


Test pulls** of three fresh #2 RHW through.1%%4-inch conduit with 
various lining materials 


FIRST SECOND THIRD FOURTH 
90° BEND 90° BEND 90° BEND 90° BEND 


SC EES CES Ene ees 





a ae 


























NDUIT 
iT 
| 
| 
NDUIT F 
Wig f 
‘ J 
NDUIT H 
NDUIT 
Panta 
KINGFISHER 
\ T 

















O@D@OOOQOOOOQOOOOO® 


NOW AVAILABLE 
COMPETITIVELY PRICED 


O©@OOOOOOQOOOOOO® 


Your Kaiser Aluminum Electrical Distributor now 
offers immediate delivery of competitively priced 
Kaiser Kingfisher Conduit. 

Only Kaiser Kingfisher combines advantages of 
aluminum and K-40 Silicone lining. Saves up to 
one-third the man-hours by lightweight handling and 
installation of aluminum... eliminates cable break- 
age...resists corrosion... cuts fishing work in half! 
Ask for Kaiser Kingfisher by name. 


NEW LEADERSHIP IN THE WORLD OF ALUMINUM 


*Trademark Kaiser Aluminum & Chemical Corp 


See HONG KONG and MAVERICK weekly on the ABC-TV Network 












































Ceiling for the new California Bank main branch in Los Angeles. Interior designer, Henry Dreyfuss. Installed by Harold E. Shugart Co., 
Los Angeles. Ceiling made from Bake rre Brand rigid vinyl sheet panels by Cepco, Inc., San Francisco, California. 


A Bank Draws High Interest On Its 
LONG-TERM INVESTMENT IN LIGHTING 


I here's a friendly, refreshing note in this Los Angeles 


bank’s brilliant lighting. Glare-free and shadowless, the 
luminous ceiling is a snowy expanse of translucent 
BAKELITE rigid vinyl sheets suspended beneath fluores- 
cent fixtures. The huge panels, four feet square, consist 
of a top and bottom sheet with an air space between and 
are placed in a metal frame under tension to facilitate 
handling. For years to come, the ceiling will stay as beau- 
tiful as it is. Accelerated aging tests show high resistance 
to ultra-violet light. 

Now... high impact resistance! Bakevire rigid viny] 
sheets are now available with new high impact qualities 
that provide extra resistance to hard knocks . . . the wear 


and tear of installation and maintenance . . . cracking 


ELECTRICAL CONSTRUCTION AND MAINTENANCE .. 


and warping. These sheets are normally unaffected by 
moisture and detergents, and, because of their light 
weight, they are easy to install, remove, and maintain. 
New designs or renovations can be given a lift with 
better lighting. Install luminous ceilings made with high- 
impact Bake tte rigid vinyl sheet. For information, write 
Dept. IW-41E, Union Carbide Plastics Company, Divi- 
sion of Union Carbide Corporation, 270 Park Avenue, 
New York 17, N. Y. In Canada: Union Carbide Canada 


Limited, Toronto 12. 


UNION 
CARBIDE 


BAKriuitTe and Unton CARBIDE 
are registered trade marks of 


Union Carbide Corporation. 
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Whether used for standby or on-site portable 
power, electric plant breakdowns can be crit- 
ical. That’s why Onan is beefed up with bigger 
bearings, shorter-stronger connecting rods and 
crankshafts, and Stellite valves. Only Onan is 
Performance Certified to deliver every watt of 
power promised by the nameplate rating. 


Ma 


- (ae 
, 


Only Onan is certified to give you al 
the power promised by its nameplate 


It’s a fact that many electric plants 
on the market today do not deliver 
the output promised by their name- 
plate rating. 

Every Onan plant is given a 
rugged workout under full load be- 
fore it is shipped—your assurance 
that the Onan you buy is ready for 
hard work the day you get it. 

But this isn’t enough. Indepen- 
dent laboratory inspectors pull sur- 
prise inspections to double-check 
our tests and testing methods. They 
pull a plant off the line, run it, stop 
it, load it, overload it, check and 
recheck. Their torture test gives 
positive proof of Onan’s quality. 
End result: Onan’s exclusive Per- 


formance Certification . . . your as- 
surance of getting every watt of 
power you pay for. 

So when you’re tempted by an 
electric plant “‘bargain,’’ make sure 
its nameplate rating is not “in- 
flated.’’ Be sure you’re getting full 
measure for your money. Remem- 
ber, the electric plant that short- 
changes you in power output is no 
bargain at any price! Only Onan is 
Performance Certified to deliver 
everything the nameplate promises. 

See Onan electric plants soon. 
Compare before you buy. You'll 
find your Onan distributor listed in 
the Yellow Pages. Call him or 
write direct. 


Oren 


ONAN Division, Studebaker-Packard Corporation, 2575 University Ave. S. E., Minneapolis 14, Minn. 
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World’s Leading Builder 
of Electric Power Plants 
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NEW EFCOR BAR HANGERS 


Wie 
DISASSEMBLY 
OF STUD! 





LOCKS BOX TO BAR 
IN ONE QUICK STEP! 


CUTS ASSEMBLY TIME Just remove the outlet box knockout, slip box over bar hanger stud, 
tighten with screwdriver, and you're set! No parts to remove and replace. 


Plus these added features for fast, dependable installation! 


A : EXCLUSIVE LENGTH GAUGE = EXCLUSIVE NON-SLIP BAR SECTIONS 


Lets you pre-set hanger bar length before Slide easily for proper length setting 
— installation. but will not fall apart. 


: HEAVY-DUTY CHANNEL DESIGN 
EXCLUSIVE GRIPPER PRONGS* SS Special rib-reinforced bar cross-section 


Permanently locks prong into wood. : ~ | resists bending, twisting— 


takes 20% greater loads. 
*Pat. Applied For 


Available in both stud and no-stud assem: 


HEIGHT GAUGE blies. Can be reversed for additional in- 


Stallations. Just two bar sizes cover any 


Accommodates most common settings— _—!enth from 1114” to 2614”. Also available 
, in preassembled box and bar units. SEND 
easily snapped off for other applications. FOR FREE SAMPLE. 


ELECTRICAL FITTINGS CORPORATION + 37-50 57th St. » Woodside 77, N. Y. 
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Niagara-Mohawk Power Corporation, Huntley Station, Buffalo, New York. 


Power company selects Abolite... 


Gets easy-on-the-eyes lighting, 
and holds the line on costs 





Engineers at this power plant wanted high bay lighting that combined 
comfort with low installation and maintenance costs. They got it by 
installing Abolite fixtures equipped with 1000 watt color-improved 
mercury lamps. 

Though these fixtures are mounted 55 feet high, they provide comfort- 
able, glareless 30 footcandle average light throughout the building. Light 
directed upward through the fixtures’ open tops washes out dark ceiling 
shadows. 35° shielding of lamp virtually eliminates glare. 


Most important, this system costs less to buy and maintain than a 
comparable fluorescent system because fewer fixtures are needed. Main- 
tenance costs are less, too, because air circulating through Abolite’s 
open-top fixtures sweeps them clean of dulling dust. 

INSTALLATION DATA For high bay lighting that combines both comfort and economy, 
Abolite HMFAU- 2400 specify Abolite fixtures. The complete line includes RLM-approved 
Alzak aluminum uplight Alzak aluminum and porcelain enamel fixtures for use with all kinds of 
fixtures with 1000 watt mercury and incandescent lamps. Write for more information. 

color-improved mercury 
lamps. Ceiling height 65’, 


mounting height 55’, spac- 
ing 18’ x 24’. Average main- 
tained footcandle level: 30. a ¥ : “ 


Electrical Contractor: 


Buffalo Electric Co. 
THE JONES METAL PRODUCTS COMPANY 


West Lafayette, Ohio 
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depend on steel conduit from 
Youngstown—the most complete 
line in the world 


You cut with a steel saw. Bore with a steel drill. 
Thread with steel. Bend with steel. You use steel 
so often that you know how good it is. Today, it’s 
better than ever. Steel . . . as strong, familiar, 
reliable conduit from Youngstown's modern mills. 


Get Youngstown Buckeye and corrosion resistant 
Yoloy rigid conduit and EMT. Buckeye for stand- 
ard installations. Yoloy where corrosion is a prob- 
lem. Match your needs exactly with the quality 
Youngstown steel conduit made to meet them. 


Choose Buckeye or Yoloy Hot Galvanized conduit. 
Even the threads are galvanized. Choose Buckeye 
Electro-Galvanized conduit. Clear enamel interior 
fishes easier. Choose Buckeye or Yoloy Black 
Enameled steel conduit. The finish won't wrinkle 
or crack when bent. Or choose Buckeye or cor- 
rosion-resisting Yoloy EMT. Electro-galvanized, 
coated inside and out with smooth clear enamel. 


With any Youngstown quality steel conduit you get 
easier, kink-free bending. You get smoother thread- 
ing. Clean, trouble-free handling. Faster fishing. 
Service masts you don’t have to guy. And a mod- 
ern raceway system that looks as good as it works. 


On your next job, specify Youngstown steel con- 
duit. It is readily available in sizes 4%” to 6”. Get 
prompt delivery from your electrical distributor. 


growing force in steel 


For complete information on Youngstown steel conduit, write, Dept. 26-A, 
The Youngstown Sheet and Tube Company, Youngstown, Ohio 





‘“‘We’re very pleased with this Sylvania lighting installa- 
tion,”’ states John Haas, Supervisor of Electrical Engi- 
neering at Johnson & Johnson's New Brunswick plant. 
“Our production facilities have a cleaner appearance. 


We maintain our equipment easier and with greater 
safety. And our employees are much happier working 


under this new lighting.” 





SYLVANIA 
FIXTURES 


Specify with Confidence FF 


SYLVANIA LIGHTING FIXTURES 


First Aid for Production and Maintenance at dohmronahohnren 


At Johnson & Johnson’s New Brunswick, N.J. plant—the 
home of Band-Aid Adhesive Bandages—clean surround- 
ings, fast inspection and ease of mechanical maintenance 
are essential. 


To maintain high efficiency in the manufacturing, proc- 
essing and packaging of Band-Aid Plastic Strips, Johnson 





VITAL STATISTICS 

Johnson & Johnson, New Brunswick, N.J. 
Fixture Type—Sylvania 1500 Ma Industrial Units 
(Slotted Porcelain Reflector—10% upward component) 
Lamp Type—Sylvania F96T12/CW/VHO (1500 ma) 
Mounting Height— 14’ 
Fixture Spacing— 10’ 
Average Illumination— 150 Footcandles 











& Johnson recently installed new Sylvania industrial fix- 
tures using Sylvania VHO Powertube lamps. 

As aresult, this production area now has 150 footcandles 
of quality illumination . . . and it was obtained at reason- 
able cost. 

Sylvania’s industrial fixtures using 1500 ma lamps have 
led to increased production, less waste and better overall 
efficiency in many plants. 

If your production figures are not what you expect, take 
a close look at your lighting. And look to Sylvania fixtures 
to solve your lighting problems. 


SYLVANIA LIGHTING PRODUCTS 
A Division of SYLVANIA ELECTRIC PRODUCTS INC. 
One 48th Street, Wheeling, West Virginia 


MIR LIVE 


SUBSIDIARY OF 


GENERAL TELEPHONE 
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Tear this page at the perforations — keep it handy for ready reference. 
Reverse side shows typical specifications for Remote Control Switches. For 
complete information, write for Publication 609 and Catalogs 57-S1 & 57-S2. 


HOW TO SPECIFY AUTOMATIC TRANSFER SWITCHES 


To assist specification engineers in their important task of drafting the specifications for automatic transfer switches 
designed into power and lighting distribution systems, ASCO presents herewith a classic specification format. 
Left-hand column is devoted to those specifications particularly applicable to stand-by electric plant arrange- 
ments; the right-hand column shows those elements suitable for systems using either public utilities or electric 


plants as an emergency supply. 
Common specifications (removed from their normal sequence) will be found beneath both columns. 


WITH STAND-BY ELECTRIC PLANTS 

AS AN EMERGENCY SUPPLY... The stand-by 

plant shall be of the remote control type arranged to 

start and stop under the control of a pilot contact 
installed on the transfer switch. 

An automatic transfer switch shall be provided with 

poles for a normal source of volts 
cycles, and an emergency source of 
phase cycles. The transfer switch 

shall be arranged to close a pilot contact for remote 
starting of the stand-by plant 3 seconds after normal 
source failure or after drop in voltage on any phase 
to (specify one) ( ) 70% ( ) 90% or less. The load 
circuits shall not be disconnected from the normal 
service during the 3 second delay period. When the 
stand-by generator is delivering not less than 90% 
of rated voltage and rated frequency, the load circuits 
shall be transferred. 
Upon restoration of the normal source to not less than 
(specify one) ( )90% ( )95% of rated voltage on 
all phases, load shall be retransferred to the nor- 
mal source after a time delay of 5 to 25 minutes 
(adjustable). After retransfer to the normal source, 
the engine shall run for 5 minutes unloaded and then 
automatically shut down and be ready to start upon 
the next failure of the normal source. If the stand-by 
plant should fail while carrying the load, retransfer 
to the normal source shall be made instantaneously 
upon restoration of the normal source. 

The transfer switch shall include the following ac- 

cessories: 

@ Battery Charger ASCO Bulletin 203 for .... volts. 

@ Test button to simulate normal source failure. 

@ Plant exerciser to exercise plant under load every 
168 hours. Exercise period shall be 15 minutes plus 
selected retransfer time. 

@ Auxiliary contact fused and connected to stand-by 
plant'source for remote indicating light. 

@ Auxiliary contact fused and connected to normal 
source for remote indicating light. 

The transfer switch with the specified accessories 

shall be enclosed in a NEMA 1 cabinet suitable for 

wall mounting. A complete circuit diagram shall be 
attached to the inside of the cabinet door. 


COMMON SPECIFICATIONS 


The transfer switch shall be a double throw switch 
operated by a single coil mechanism momentarily en- 
ergized. The switch shall be inherently interlocked 
mechanically and electrically. Operating current for 
transfer shall be obtained from the source to which the 
load is to be transferred. Failure of any coil or dis- 
arrangement of any part shall not permit a neutral 
position. The switch shall be positively locked me- 
chanically on either source without use of hooks, 
latches, semi-permanent magnets or springs. Main con- 
tacts shall be silver surfaced, and protected by arcing 
contacts. 


WITH ANY EMERGENCY SOURCE... Anauto- 
matic transfer switch shall be provided .... poles for 
a normal source of .... volts .... phase .... cycles 
and an emergency source of .... volts phase 

. eycles to transfer the load circuits to the emer- 
gency source when any phase of the normal drops 
below 70%, and to automatically retransfer the load 
circuits to the normal source when all phases are 90% 
or more. An auxiliary contact shall close an indicating 
circuit when the load circuits are connected to the 
emergency source. 


The transfer switch shall have adequate capacity for 
total load of .... amperes, consisting of approxi- 
mately ....% tungsten lamp load and ....% motor 
and other loads. 


Numerous accessory devices such as time delay 
against momentary outage, time delay on retransfer 
to normal, and others are considered indispensable 
in many applications. A list of accessories is included 
in all Bulletins; when using this specification please 
refer to ASCO Catalog 57-S1 for the necessary 


accessories. 





ASCO Bulletin 905, 3 Pole, 150 Ampere Automatic Transfer 
Switch with full phase 70%-90% relay protection, 3 second 
time delay on momentary outage, adjustable time delay on 
retransfer to normal, 5 minute no-load running time for plant 
after retransfer, plant exerciser, and battery charger. Panel 
also includes charging disconnect relay to prevent overcharging 
of battery. 


Switches rated for noninductive loads shall include are 
barriers between poles, and shall be ASCO: 
( ) Bulletin 905 type for (specify required rating) 
( )30¢( )60( )150(  )200 amperes. 

) Bulletin 908 type for 100 amperes. 
( ) Bulletin 907 type for (specify required rating) 
( )300( )400 amperes. 
Switches rated for inductive loads shall be equipped 
with magnetic blowouts and arc barriers on all poles, 
and shall be ASCO: 
( ) Bulletin 906 type for (specify required rating) 
( )100 ( ) 150 ( ) 200 ( ) 300 (¢ ) 400 
( )600¢( ) 800 (¢ ) 1000 (_ ) 1200 amperes. 
The Automatic Switch Company offers its services 
in the preparation of suitable specifications for any 
application. 


ASCO Electromagnetic Control | ASCO. 
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For Lighting and Mixed Loads to 250 V 
specify ASCO Bulletin 910 


For small panelboards .. 
x Specify ASCO Bu 


For high capacity, highly 


Tear this page at the perforations —keep it handy for ready reference. Re- 
verse side shows typical specifications for Automatic Transfer Switches. For 
complete information, write for Publication 609 and Catalogs 57-S1 & 57-S2. 


HOW TO SPECIFY REMOTE CONTROL SWITCHES 


For lighting and mixed loads to 600 volts A-C, 250 volts D-C, 30-200 amperes... 
Specify ASCO Bulletin 920 Remote Control Switches 


CHARACTERISTICS: 
Rated in amperes per pole for 
noninductive load to 600 volts 
A-C and 250 volts D-C maximum. 
Sizes 30 to 200 amperes, 2 and 
3 pole single throw. 
Suitable for tungsten lamp load, 
fluorescent and all other types 
of lighting loads. 
No derating when used on high 
inrush loads such as tungsten 
lamp load. 
Interrupting capacity 150% of 
rated current. 
Listed by Underwriters 
Laboratories for tungsten lamp 
load to full rating. 

olts A-C, 30-400 Amperes, 


lietin 909 Remote Control Switches 

CHARACTERISTICS: 

® Rated 30 amperes per pole for 
non-inductive load to 250 volts 
A-C and 125 volts D-C. 

® Suitable for tungsten lamp load, 
fluorescent and all other types 
of lighting loads. 

® Interrupting capacity 150% of 
rated current. 

® Double break contacts. 


inductive loads... 


Specify ASCO Bulletin 911 Remote Control Switches 


CHARACTERISTICS: 

® Rated in amperes per pole for 
all classes of load A-C or D-C. 
Standard listing in capacities 
from 30 to 1000 amperes to 600 
volts A-C and 250 volts D-C. 
Available to 750 volts A-C or D-C. 
Current coil type magnetic 
blowout on each pole. 
Interrupting capacity to 15 times 
rated current. 
Thermal capacity not less than 
20 times rated current. 
No derating regardless of class 
of load. 


For multi-pole requirements . . . 
Specify ASCO Bulletin 915 Remote Control Switches 


ASCO Electromagnetic Control | asco. 
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CHARACTERISTICS: 

® Up to 24 poles double throw. 

® Rated in amperes per pole for non- 
inductive load to 250 volts A-C. 

® Standard listing in capacity of 30 
amperes. Available to 100 amps. 

® Suitable for tungsten lamp load, 
fluorescent and all other types 
of lighting loads. 

® Interrupting capacity 150% of 
rated current. 

® Barriers between poles. 


SUGGESTED SPECIFICATIONS 


The Remote Control Switches shall be of the single 

coil, electrically operated, mechanically held type. 
Positive locking shall be obtained without the use of 
hooks, latches or semi-permanent magnets. Control 
stations shall be required to make but not break the 
operating coil current. 


2 Main contacts shall be double break silver to silver 

m@ type protected by arcing contacts. Contacts shall 
be self-aligning and renewable from the front of the 
panel. 


Control connections shall be clearly marked ‘‘L"’ for 
line wire, “‘C” for closing wire, and “‘O”’ for opening 
wire. A manual operating lever shall be included, 


Switches shall be Underwriters’ Laboratories listed 

at full load rating for use with gas-filled tungsten 
filament lamps, and shall be the approved equal of the 
Automatic Switch Company “Type RC” Bulletin 920 
Remote Control Switch. 


SUGGESTED SPECIFICATIONS 


The Remote Control Switches shall be of the single 

coil, electrically operated, mechanically held type. 
Positive locking shall be obtained without the use of 
hooks, latches or semi-permanent magnets. he 
stations shall be required to make but not break t 
operating coil current. 


> Main contacts shall be double break silver alloy and 
shall be self-aligning and renewable from the front 
of the panel. 


yt Switches shall be the approved equal of Automatic 
Switch Company Bulletin 909, 250 volts, 30 amperes 
full city | for non-inductive load and for gas-filled 
tungsten filament lamp load. 


SUGGESTED SPECIFICATIONS 


The Remote Control Switches shall be of the single 

coil, electrically operated, mechanically held type. 
Positive locking shall be obtained without the use of 
hooks, latches or semi-permanent magnets. Control sta- 
tions shall be required to make but not break the operat- 
ing coil current. 


y) Main contacts shall be silver surfaced and shall be 

# protected by arcing contacts and magnetic blowouts 

with arc barriers. Contacts shall be renewable from the 
front of the panel. 


3 Control terminals shali be clearly marked “‘L” for 
@ line wire, “‘C’’ for closing wire, and “‘O"’ for opening 
wire. A manual operating lever shall be included. 


Switches shall be suitable for all classes of load to 
full rating and shall be the approved equal of ASCO 
Bulletin 911 Remote Control Switches. 


SUGGESTED SPECIFICATIONS 


1.) The Remote Contro! Switches shall be of the single 
coil, electrically prorated. mechanically held type. 
Positive’ locking shall be obtained without the use of 
hooks, latches or semi-permanent magnets. Control sta- 
tions shall be required to make but not break the 
operating coil current. 


Main contacts shall be silver alloy with adequate 
opposite polarity spacing between poles. All potas 
shall be protected by arc barriers. Contacts shall - 
self-aligning and renewable from the front of the panel. 


Control terminals shall be clearly marked “L" for 
line wire, “C” for closing wire, and “O” for opening 
wire. A manual operating lever shail be included. 


Switches shall be suitable for use up to full rating 
on gas-filled tungsten nig load and other non- 
inductive loads, and shall be oo eee equal 1 of 

ASCO Bulletin 915 Remote Control 
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SUSPENSION HEATER 


Installs easily—no plumbing or 
duct work necessary. Capaci- 
ties from 5,122 to 153,675 
BTU. 120, 208, 240 or 480 
volts. 


EXPLOSION-PROOF 


HEATER « outputs of 3,413 
to 20,490 BTU for hazardous 
atmosphere. Also panel model 
of 1,706 BTU for ethyl ether 
vapor atmosphere. 120, 208, 
240 or 480 volts. 


ipPeead cay bat, paseoha ooit objects, not just air, 


aluminum reflector. 


1000, 1500, 


200, 3080" 4008 wats 120, 208, 240 or 480 


ELECTRICAL CONSTRUCTION 


GR ...one big reason 


why Electromode meets your heating needs best 


This is the cast-aluminum Safety Grid that places Electromode 
electric heaters among the world’s best performers. It makes 
Electromode an unusual heating value. 

It’s extremely efficient. It can maintain high heat output at 
a low surface temperature because of its large heating surface. 

It's safe. A built-in safety switch automatically prevents 
overheating and cuts heater off if anything should interfere 
with normal operation. 

It's an added value you'll find in all of the Electromode 
heaters shown here except the Quartzone heater and the ex- 
plosion-proof heater. 


BASEBOARD HEATER 


Lengths of 32”, 64”, and 96” for easy installation, 
flexible arrangement. Matching fittings. Golden- 
bronze finish. 120, 208 or 240 volts. 


DOWN-FLO HEATER 


Built-in wall heater. Thermo- 
stat, fan delay switch, down-flo 
principle. Golden-bronze finish. 
5,122 to 13,660 BTU. 120, 208 
or 240 volts. 








BATHROOM HEATER 


Easily installed. Automatic or 
switch operated. Safety Grid 
protects against shock or burn. 
4,507 or 5,122 BTU. 110, 208 
or 240 volts. 


@ FOR DETAILED INFORMATION, PRICES, 


AND INSTALLATION INSTRUCTIONS, WRITE: 
Dept. ECM Shasssit 


1. Flectromode 
DIVISION OF COMMERCIAL CONTROLS 
CORPORATION, 570 CULVER ROAD, ROCHESTER 3, N. Y. 
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Shown discussing the customer merits of a newly installed 1121/2 KVA Sorgel Dry-Type Transformer are Mr. 
Richard R. Pooley, Facilities Manager of Tektronix, Inc.; Mr. Jerry Jones, General Superintendent, W. R. Grasle 
Company, Electrical Contractors, Portland, Oregon; and Sorgel Sales Engineer, Mr. Henry C. Lehl. This trans- 
former is installed in Tektronix’s main facilities at Beaverton, Oregon. The Contractor commented on the fast 
installation of Sorgel units because of knockouts on all sides and easy accessibility to terminal connections. 


SORGEL HAS A DRY-TYPE 
1/4 KVA 


TO 

10,000 KVA, 
ALL STANDARD 
AND 
INTERMEDIATE 
VOLTAGES 

UP TO 

15,000 

VOLTS 


Popular sizes up to 75 KVA, both sin- The transformer is the heart of your entire 
gle and 3 phase transformers, are electrical system. Here is where true quality 
normally in factory stock. They are gives you dependability and low cost opera- 
also constructed to be interchange- tion. Illustrated is a 500 KVA, 5 KV class,for a 
able for wall or floor mounting. Sorgel unit substation, 
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lf you BUY, SPECIFY or INSTALL transformers, 
YOU SHOULD KNOW THESE IMPORTANT FACTS 


Here Are Eight Sorgel Customer Benefits 


That Mean Positive 


These engineered advantages show why Sorgel dry- 
type transformers are considered the finest in the 
electrical field. These quality features, and many 
others, assure you of economy in installation and 
operation. 


@ All coils have end filler protection in each layer to 
prevent movement of conductors under heavy loads 
and short circuit stress conditions. 


The transformer core and coil unit is specifically 
designed for low sound level. In units 15 KVA and 
larger, the core and coils are mounted on vibration 
dampening pads designed to suppress transmission 
of vibration to adjacent areas. 


Each unit is completely assembled, wired, and 
tested at the factory, ready for line and load con- 
nections eliminating any job-site assembly. 


All terminations are securely anchored, and solder- 
less connectors are furnished on all transformers 
with terminal boards. Vacuum impregnated wind- 


Savings in Dollars 


ings are brazed to the terminals. 


© Connection covers are cushioned and easily re- 
moved by means of two captive bolts on small 
sizes, and four on larger sizes. 


Ventilating openings are designed to prevent ac- 
cidental access to live terminal parts. Expanded 
metal is not used on sides, back or front. 


In Quiet-Quality units, performance data, such as 
core loss, copper: loss, sound level, etc., is always 
equal to, or lower than, the guaranteed values 
submitted to the customer. 


® Sorgel units are individually tested in accordance 
with NEMA standards. Certified tests are furnished 
upon request,to further substantiate the guaranteed 
data. 


Contact your nearest Sorgel Sales Engineer for addi- 
tional reasons why Sorgel units are truly your most 
economical buy -as quality pays, it doesn’t cost. 


SORGEL ELECTRIC COMPANY 


Since 1916 the pioneer in the development, manufacturing 
and application of sound-rated dry-type transformers 
836 WEST NATIONAL AVENUE ¢ MILWAUKEE 4, MIS. 


Experienced sales engineers in principal cities 


> —— 
SORGEL 


TRANSFORM ERS 


TRANSFORMER FOR YOUR EVERY NEED 


All units are built to meet or exceed latest 
standards of ASA, NEMA and AIEE. Sorgel 
provides the most liberal designs and a co- 
ordinated system of either Class B, F or H in- 
sulation with the most effective use of quality 
materials to assure continuity of service. 


ELECTRICAL CONSTRUCTION AND MAINTENANCE . 


CLIP AND MAIL FOR 

TECHNICAL BULLETINS. 

[] 611—Transformer Line 

[| 960—Substations 

{] 658—DC Saturable 
Reactors 

















Every Sorgel product is carefully packaged 
to provide maximum shipping protection and 
ease of handling. Pallet mounting and 
easy-to-use lifting eyes on sizes 2 KVA and 
larger really mean fast installations. 
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It’s a wonder nobody thought of it sooner 


This is Shure-Set,® the tool that makes permanent attachments to 
concrete or building block with less than ten taps of a hammer. And 
it’s about as easy to use as the hammer. Special steel fasteners are 
inserted at one end, your hammer strikes the other. And that’s all, 
the fastening is made. (No powder charges are necessary.) 

There’s no drilling or plugging to do. And none of the problems asso- 
ciated with masonry nails. Shure-Set’s anvil, an easy target to hit, con- 
centrates the force of your hammer blow and applies it directly to the 
head of the fastener inside Shure-Set’s preci- 


sion bore. That way the hammer never skews Ramset Fastening System 


off and the fastener never wavers. (Your fingers are well protected, too.) 

And the austempered steel fasteners (nail-like drive pins and 
threaded studs) can’t bend or break or fly around the room; they 
have the ideal metallurgical characteristics for efficiently penetrating 
hard construction materials. 

Shure-Set will pay for itself by saving time. Probably on the very 
first job. It also saves a lot of (put your own price on it) perspiration. 
It's made by Ramset Fastening System. Write for more information, 
or call your local Ramset dealer. He’s listed 
under “Tools” in The Yellow Pages. 


ae 
WINCHESTER-WESTERN DIVISION lin 285-E Winchester Ave., New Haven 4, Conn. 
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IT’S 

HIGH 
TIME 

YOU 
THOUGHT 
ABOUT 


ligjet UA-205 Fly Fans guarding entrance and exit doors in supermarket. 


fans blast flies 





Flies can’t enter when Ilg fly fans guard doorways. Whether you prefer an Ilg cen- 
trifugal or a propeller fly fan, you can be sure that the Ilg propelled powerful curtain 
of moving air will blast flies and other insects away. 

For more complete details on Ilg fly fans, clip and mail the coupon. 


ILG ELECTRIC VENTILATING CO. 
lig B-15FF 2879 N. Pulaski Road, Chicago 41, Ill. 
Centrifugal Fly Fan Offices in GO Principal Cities 
Member of Air Moving and Conditioning Association, Inc. (AMCA) 
Ilg Electric Ventilating Co. 


2879 N. Pulaski Roa 
Chicago 41, Illinois 


[] Send bulletin on UA-205 and B-15FF fly fans; 


s Have a representative call me. 


Name 
5 ee aie Te " 
Company 

Address “ 
City Zone State 





lig UA-205 
Propeller Fly Fan 
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(Below) Functional, clean lines of the Providence Post Office 
exterior are highlighted by Westinghouse OV-25 parking area 
luminaires, assuring 24-hour maximum security operation. The 
luminaires’ horizontal housing and tilted optical system are 
completely sealed against dirt, moisture and bugs for years of 
low maintenance, high efficiency operation. 


Westinghouse 
delivers 
dependable power 
to first automated 
U.S. Post Office 


J-94161-1 








The nation’s first automated post office, labeled 
“Project Turnkey,” is operating now in Provi- 
dence, R.I. It represents the first step in the 
government’s plan to make the complexity of 
mail handling completely automatic to insure 24- 
hour delivery of mail to any part of the country. 

Behind the architectural beauty of this 
$20,000,000 facility is a vital electrical nervous 
system. And it’s the sure, steady performance 
of Westinghouse electrical apparatus that keeps 
this marvel humming. 

From dependable, maintenance-free outdoor 
luminaires that light the 14-acre site to 69 power 
and lighting panelboards that feed sensitive 
letter sorters, facing and cancelling machines, 
parcel post machine and conveyor system, West- 
inghouse products coordinate for the high degree 


(continued on next page) 











Bow 


These 11 sorters distribute mail to bins for 300 separate destina- 
tions after an operator's key punch code has sent an impulse to 
the memory unit of the sorter. Other major machines in the system 
are six letter cullers, six facer-cancellers, two parcel post sorters, 
and over three miles of convevors. 











Owner: Intelex Systems, Inc. 
Architect-Engineers: Charles 
A. Maguire and Associates, 
Providence, R.!I. General 

PROVIDENCE Contractor: Gilbane Build- 

POST OFFICE ing Company, Providence, 
R.1. Electrical Contractor: 

: Brady Electrical Company, 
East Providence, R.!I. West- 
inghouse Distributor: WES- 
CO, Providence, R.I. 


(continued from preceding pages) 

of service so important to this “‘Post Office of 

Tomorrow.” It is estimated that 10,250,000 

kilowatt hours of electrical energy will be required 

annually for the 24-hour operation of the plant. 
The Gilbane Building Company, Providence, 

erected the structure for Intelex, a subsidiary of 


International Telephone & Telegraph, who will’ 


lease it and its mechanized mail processing equip- 
ment to the government for 20 years. Design 
was by Charles A. Maguire and Associates, 
Providence. Westinghouse personnel worked 
closely with the consulting engineer from design 
stages through completion. Experience and the 
completeness of the Westinghouse line earned 
this working role in mail handling history. 
You can be sure... if it’s Westinghouse! 


(Below) Reviewing drawings during the construction of Project 
Turnkey are, left to right: Arthur A. Watson, General Foreman, 
Brady Electrical Co., Inc.; A. |. Israel, Charles A. Maguire and 
Associates; E. Howard Rohrbach, Project Manager, Intelex Sys- 
tems; Richard F. Martin, Project Manager, Gilbane Building 
Company; R. W. MacArthur, Westinghouse; and Walter W. Botts, 
Manager WESCO, Providence. 





i Rae i , 
(Above) Rugged, weatherproof enclosure shields Westinghouse 150-DH-250 
air circuit breakers which protect main feeders providing power to the post 
office. Inspecting breakers are A. A. Watson, W. W. Botts, R. W. MacArthur, 
and A. I. Israel (kneeling). 


This main substation, rated 2500 kva, provides reliable source for lighting and 
power circuits. It receives incoming power at 11 kv directly from outdoor metal 
clad switchgear. Discussing schematic drawings of power circuits are: A. |. Israel, 
A. A. Watson and R. McCloskey, Resident Engineer, Charles A. Maguire and 
‘Associates. 








(Above) A. |. Israel operates remote circuit 
breaker control panel for 15 kv outdoor metal 
clad switchgear as R. W. MacArthur looks 
on. Switchgear furnishes incoming power 
safely and efficiently to Westinghouse 500 
kva power center serving post office auxil- 
iaries. Compact design permitted location 
in minimum space, freeing valuable footage 
for work areas. 





A. |. Israel, left, and W. W. Botts discuss 
operation of electrical system in mechani- 
cal building. In foreground is a 60 hp, 208 
volt drip-proof Westinghouse motor, driving 
a chilled water pump. 400 amp safety switch 
on wall feeds an autotransformer reduced 
voltage starter which cushions inrush cur- 
rent to assure smooth pump start-up. 


Westinghouse 


J-94161-2 
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Westinghouse CDP power distribution panelboards 
equipped with De-ion® circuit breakers control and pro- 
tect feeder circuits supplying power to intricate mail 
handling equipment. Complex systematized handling 
system requires reliable power supply since local failures 
would seriously impair movement schedules. Famed 
De-ion principle of arc quenching assures maximum cir- 
cuit breaker life by preventing burningand pitting contacts. 














For that certain kind of contractor who 
demands the best... 


COVILEL 


WIRING DEVICES 


SILENT 
MERCURY 
No moving springs 
or blades to fail. 
Each switch load- 


tested. 


SIERRAPLEX 


First major design improve- 
ment in years! These distinc- 
tively styled receptacles are 
complemented by a full line 
of matching wall plates. 
Specification Grade. Meet 
all existing codes and 
standards, 


SIERRA 
Conventionally styled, this 
popular line offers same high 
quality and craftsmanship as 
Sierraplex. Features include 
2 grounding screws on 3-wire 
types, handy wire strip gage, 
and break-off strip for 2 
circuits. 





QuieT 
SWITCH 
Combines effort- 
less toggle action 
with positive cur- 
rent control, 


HOE 


5011 5012 5013 


“UL }) RECEPTACLES 


WALL PLATES 


Choose from world’s most 
complete line! Over 5000 
wall plates in Plastic, Brass 
and Stainless Steel; and ina 
variety of styles, colors, 
finishes, combinations and 
gangs. 
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STAINLESS 
“S" LINE 


BRASS 
“B" LINE 


PLASTIC 
“P” LINE 


PLASTIC 
“D” LINE 


| Double Pole 

| Four-Way 

| Sierra-Lite : 
with glowing toggle 

| Single Pole 
Three-Way 


SAVE 


THIS HANDY 


SELECTOR 
GUIDE 


for Specification Grade devices 


Single Pole 
Three-Way 





| RATINGS 


125V “T" | 250V 





120V, AC 











RATINGS 
120—277V, AC 





10A } sa | 


DESCRIPTION 
BACK AND SIDE WIRED 
Single Grounding-Type 3-wire 


Duplex Grounding- Type 3-wire 
Comb. Duplex Grdg-Type 3-wire 15A 125V-250V 


Single Convenience 2-wire 
Duplex Convenience 2-wire 
SIDE WIRED 

Single Grounding-Type 3-wire 
Duplex Grounding: Type 3-wire 


Comb. Duplex Grdg-Type 3-wire 15A 125V-250V 


Single Convenience 2-wire 
Duplex Convenience 2-wire 
Triplex—Single Circuit 
Triplex—2 Feeds—1 Return 
Tripiex—2 Feeds—2 Returns 


BACK AND SIDE WIRED 
Single Grounding-Type 3-wire 
Duplex Grounding: Type 3-wire 


Comb. Duplex Grdg-Type 3-wire 15A 125V-250V 


Single Convenience 2-wire 
Duplex Convenience 2-wire 
SIDE WIRED 

Single Grounding-Type 3-wire 
Duptex Grounding: Type 3-wire 


Comb. Duplex Grdg-Type 3-wire 15A 125V-250V 


Single Convenience 2-wire 
Dupiex Convenience 2-wire 


Write for 


*Key operated types 
15A also available 





PARALLEL SLOTS 
15A-125V 


IVORY | BROWN 
1606 | 1600x 
1800 | 1800X 


1500 
1700 


1500X 
1700X 


1602 
1802 


1602X 
1802X 


1502 
1702 
1900 
1901 
1902 


1502X 
1702X 
1900X 
1901X 
1902X 


1200 
1400 


1200X 
1400X 


1100 
1300 


1100X 
1300X 


1202 
1402 


1202X 
1402X 


1102 
1302 


1102K 
1302X 














catalog 


SIERRA ELECTRIC 
* CORPORATION 
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15100 S. Figueroa Street 
Box 85, Gardena, California 


Leadership through craftsmanship 











At CONTINENTAL 


Electric Equipment Co. this symbol means the in- 
tegration of design and manufacturing abilities to 
produce electrical distribution and control equip- 
ment that is second to none. Through Continental 
flexibility we provide broadest recognition of your 
engineering expression. A proprietary manufac- 
turer of electrical equipment, Continental can also 
incorporate instruments and control components 
of other manufacture into your system design. 


Proprietary Manufacturer 
of Electrical Distribution 
and Control Systems 


Unit Substations 
Switchgear 

Bus Duct and Plugs 
Panel Boards 

Control Consoles 

Safety Switches 

Motor Control Centers 
Special Instrument Boards 


Missile and Aero-Space Control Centers 


For more information, please write 


ced 


pa-AS) 


LES 
CONTINENTAL 


ELECTRIC EQUIPMENT COMPANY 
Box 1055, Cincinnati 1, Ohio 
Plants at: Ludlow, Ky. ¢ Wilder, Ky. 





Index of Phelps Dodge 





Type 
Letter 


Trade Name or 
Designation 











et] HABIRSHAW PERMA: DURE TYPE UF 14/2) 





ACV 


Maximum 
Operating 
Temperature 





Armo-Lok 


85 C (185 F) 


Dry Locations 





Armo-Lok 


85 C (185 F) 
High Voltage 


General Purpose: Consult manufac- 
turer for specific applications 





Portable 
Power 
Cable 





75 C (167 F) 


Low Voltage 


85 C (185 F) 
High Voltage 


Mining Machines, Dredges, Shovels, 
and similar portable applications 


Pennsylvania Dept. of Mines Flame 
Resistance Approval P-114. U. S. 
Bureau of Mines Listing P-114-BM. 





Flamestop Heat 
and 
Moisture Resistant 


75 C (167 F) 


Dry and Wet Locations 





Flamestop Heat- 
Resistant 


90 C (194 F) 


Dry Locations 





Heat Resistant 
Rubber Lead 


75 C (167 F) 


Wet Locations and other Special 
Conditions 





PD-X Nonmetallic- 
Sheathed Cable 


2 — 


UF 


60 C (140 F) 


For Wiring Houses, Rural Buildings, 
Small Stores, and Shops. 





Perma-Dure 





UF-NMC 


Nonmetallic- 
Sheathed Cable 


60 C (140 F) 


UF: Underground Feeder and Branch 
Circuit Cable for Direct Burial. 


NMC: For Interior Wiring in Moist or 
Corrosive Locations. 











Habirdure Thermo- 
plastic insulated 


75 C (167 F) 


Dry and Wet Locations 





60 C (140 F) 


Dry and Wet Locations 





60 C (140 F) 


Fixture Wire 





Petro-Dure Thermo- 
plastic Insulated 
Nylon Jacketed 


60 C (140 F) 


Moist locations and where exposed 
to mineral oil, liquid gasoline and 
gasoline vapor. 














Habirdure Machine 
Tool, Control, and 
Switchboard Wire 








90C(194F)inair 
80C(176F)inoil 





Machine Tool, Control and Switch- 
board Wiring 





PHELPS DODGE COPPER PRODUCTS CORPORATION 
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Wires and Cables 


Pp 
D 





Wires and Cables 


Trade Name or 
Designation 


Habirdure (9T) 


Maximum 
Operating 
Temperature 


+ 


60 C as TW 
90 C as Appii- 
ance Wiring 


USE 


NEC Type TW Bldg. Wire—60°C 
Appliance Wiring—90°C in air or 
60°C in water or oil 





Habirdure 
Appliance Wire 


105 C (221 F) 
IN AIR 

80 C (176 F) 
IN OIL 


Appliance Wiring 





Service Entrance 
Type SE — Style U 
Unarmored 


75 C (167 F) 


Service Entrance or Combination 
Service Drop & Service Entrance 





Service Drop 
Type SD 


60 C (140 F) 


Service Drop 





Service Entrance 
Type USE 


75 C (167 F) 


Underground Service Entrance, 
Direct Burial. 





Varnished Cloth 
Braided 


85 C (185 F) 


Dry locations only. Smaller than 
No. 6 by special permission. 





Varnished Cloth 
Lead 


85 C (185 F) 


Wet or Dry locations. Smaller than 
No. 6 by special permission. 





Habirduct 
Habirprene 


75 C (167 F) 
Low Voltage 





Habirite 
Habirprene 


85 C (185 F) 
High Voltage 


General Purpose for Direct Burial, 
Aerial, Conduit and Underground 
Duct Installations. 





Hard Service Cord 


60 C (140 F) 


Pendant or portable extra hard usage 
in damp locations; SO for oil resistance 





Junior Hard 
Service Cord 


60 C (140 F) 


Pendant or portable hard usage in 
damp locations; SJO for oil resistance 





RETIRE 
= aa 
aaa 
tidal ns 
aan 
cent eam 
cama 
a eee 
<< Se 
 ° as 
ities ca ka 








SP 





All Rubber 
Parallel Cord 





60 C (140 F) 





For use in pendant or portable ap- 
plications in damp locations not sub- 
ject to hard usage 





BUILDING WIRES AND CABLES 
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KNOW YOUR 
SYMBOLS 


———$—$—$+— 


This symbol stands 
for bus duct 


This symbol stands 
for QUALITY 


Write me for this BullDog 
Bus Duct library! 


BULLDOG 


UStribution DUCT s 


ni ) 
9s 
a 


F Lighting 
Duct 


| 


Here are graphic, easy-to-use 
technical data to help you 


design duct systems! 


Here are four specification guides 
available free from BullDog. They give 
you ready reference—make it easier 
for you to lay out bus duct systems for 
secondary electrical power distribution. 


BULLETIN XL-765 provides complete 
information on XL® Bus Duct—the low 
voltage plug-in system with today’s most 
advanced design for maximum plant and 
personnel safety, maximum installation ease. 


BULLETIN AB-760 deals with LO-X® 
Duct for heavy feeders and BD 

Plug-In Duct for distribution—both 
with aluminum conductors. 


BULLETIN CB-755 provides similar 
data on LO-X Duct and BD Plug-In 
Duct with copper conductors. 


BULLETIN ULD-660 will assist you in 
lighting new buildings, in relighting 

old ones. Frequently, engineers find that 
BullDog’s Universal Lighting Duct, in 20- 
and 50-amp ratings, makes possible a 
surprising saving in total installation cost. 


Write me, and we'll send you the bulletins 
immediately. We’ll be happy to provide 
other technical assistance, too—from 

field engineering service to special 
laboratory reports and AIEE papers 

on such problems as extra-large feeders, 
DC exciter bus, riser systems, 

welder layouts and many others. 


BullDog has led the industry in bus 
duct sales for over 30 years. We believe 
you can profit by finding out why! 


Jonge 6 Iemma 


Sales Manager—Duct Systems 
Box 177 
Detroit 32, Michigan 


BullDog Electric Products Division, 1-T-E Circuit Breaker Company, Detroit 32, Mich. In Canada: 80 Clayson Rd., Toronto, Ont. Export Division: 13 East 40th St., New York 16, N. Y. 


I-T-E CIRCUIT BREAKER COMPANY 


BULLDOG ELECTRIC PRODUCTS DIVISION 
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For Better Specifications 


Identifying the most earnestly studied literature of the electrical con- 
truction field is easy. The familiar job specification ranks in a class by 
itself. From preliminary estimate to final payment it is the object of 
critical study and constant reference in every area of construction. 


The language of specifications is lean and imperative, as it must be, to 
convey accurate and compelling instructions to all concerned. It must be 
so clear and consistent as to leave no doubt about its literal meaning and 
intent by all who may need its guidance. 


Specification writing is not limited solely to formal contract documents. 
It is a widely useful method of precise communication for the description 
of all types of electrical work, actual or proposed. It also provides mutually 
acceptable conditions, limitations and details for recommendations and 
proposals. 


A guide and reference to specification preparation is a useful and often 
essential aid for those who must write specifications and for those who 
must understand and interpret them. The master electrical specification, 
to which most of the editorial pages of this issue is devoted, is a unique 
project originated by this publication and regularly revised and brought 
up-to-date every three years. It is designed to provide immediately useful 
and practical help for everyone concerned with the writing of electrical 
job specifications, communications, proposals or recommendations. 


The project is arranged in eleven sections in an order common in formal 
project specifications. A handy check list in each section can be used to 
check specifications for completeness or omissions and also provides a 
guide to the section contents. The text follows two styles: instruction and 
data regarding the preparation of specifications appear in light face type; 
actual prototype or typical specification paragraphs appear in bold face 
type. 


As an industry reference work, this specification avoids bias or prefer- 
ence for particular products or methods. Specifics which appear necessarily 
in typical specification paragraphs are illustrative of details only and are 
not intended to exclude other considerations. It is expected that the user 
will modify and enhance the material presented to meet his own particular 
preferences. And practical specifications will, of course, require the naming 
of preferred makes and catalog numbers. 


The importance of accurate, comprehensive and clear electrical speci- 
fications is well known. The thousands of products, parts and components 
that make up electrical systems and the methods and workmanship with 
which they are installed require expert selection and direction if desired 
quality and performance is to be achieved. It is our hope that this master 
electrical specification will prove a useful tool in the cause of better 
specification practice. 


bm. Y Samat 








KNOW YOUR 
SYMBOLS 








THE SAFETY SWITCH THAT CHALLENGES COMPARISON! 


BullDog’s general-duty 
safety switch-a star performer 


indoors and out! 


All BullDog general-duty safety switches, in either in- 
door or raintight enclosures, combine these outstand- 
ing features for maximum safety and dependability: 
e Minimum arcing—double-break switching 
e Arc control—Vacu-Break® enclosed chamber 
e Pressure contacts—Clampmatic® spring action 
e Positive switching—direct handle operation 


ce. 
ay” 


ENE: TE 
a. ae 


on 


. . . Plus, all current-carrying parts are silvered. And 
with BullDog, you sell a complete line, competitively 
priced, that fills all over-the-counter calls for general- 
duty safety switches. The switches are available in 
both NEMA 1 and NEMA 38R enclosures. Challenge 
our field representative to prove these switches are 
the finest . . . or write BullDog for details. 


BullDog Electric Products Division, I-T-E Circuit Breaker Company, Box 177, Detroit 32, Mich. In Canada: 80 Clayson Rd., Toronto, Ont. Export Division: 13 East 40th St., New York 16, N. Y 


|-T-E CIRCUIT BREAKER COMPANY 


BULLDOG ELECTRIC PRODUCTS DIVISION 
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Electrical Specifications - Index 


1.0 GENERAL CONDITIONS 


NOUS WNOND — — 


‘oO 0 
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> 


wo — 


Defining the Project... 
Scope 

Bids and Schedules.... 
Extra Work 

Governing Conditions 
Financial Consideration . 
Safety Precautions 
Material Substitutions 
Labor .. 

Approvals . Bee 
Temporary Power 


SERVICE ENTRANCES 


201 
ae 


2.13] 


2 


2 


PK 
2.34 


2.4 
2.0) 


Primary Service 
Secondary Service 
Standby Generator 
Conductors .... 
Overhead Service 
Underground 

Ecuipment 

Grounding Methods. ... 


Application 
Characteristics 
Construction 
Location 


4.0 CIRCUIT SWITCHING AND 
PROTECTION : 


4. 


12 


4.13 


Primary Service Equip- 
ment 

Secondary Service Equip 
ment oes 

Primary Distribution Cen 
ter +7 

Unit Substations 

Control Centers .... 

Switchboards 

Panelboards 

Power and _ Distribution 
Type . 

Lighting Panelboards 

High-Frequency Lighting 
Panels 

Capacitors 

Safety Switches 


5.8 Wires and Cables 
5.86 High-Frequency Systems 


6.0 BRANCH CIRCUITS 


Lighting 


Emergency Circuits 
High-Frequency Circuits 


Power Circuits 
Conductors . 
Armored Cable 


Non-Metallic Sheath 


Cable ... 


Mineral-Insulated Cable. 


Conduit 


Electrical Metallic Tub- 


itis. <s 


Wireways and Troughs. 
Surface Raceways 
Plug-In Busways 

Trolley Type Busways 
Underfloor Duct 


Cellular Floors 


Hazardous Locations... 
Conduit Fittings 


Outlet Boxes 


Junction or Pull Boxes. . 


Receptacles 
Switches 


Low-Voltage Control... 
Dimmer Control 
Central Control 


Time Switches 


6.97 Plates 


7.0 LIGHTING 


Drawings 
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Industrial 


cent 
Mercury Vapor 


Reflector Lamps 
Diffuse 


General 
naires 


Scope of Work 


Luminaire Wiring 
Optional Equipment ... 
Installation Details.... 
Fixture Schedule 
Luminous Ceilings .... 
Special Lighting Fixtures 
Integrated Light-Air Dif- 
fusion Fixtures 
Descriptive Specification 
Catalog Designation ... 
RLM Type Designation. 
Direct-Type Luminaires. 
Fluorescent. . 
Commercial Incandes- 
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Installing Equipment. . . 

Motors 

General Specification .. 

Motor Specification .... 

Generators 

Generator Specification. 

Motor-Generator Sets. . . 

Rotary Frequency Con- 
verter 

Motor Controls 

General Specification .. 

Specific Controls 

Control Specification. . . 


9.0 ELECTRIC SPACE HEATING. . 


ss 
ae 
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4 
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Thermal Insulation. ... 
Type of Unit 

Heating Controls 
Heating Specifications. . 
Installation Instructions. 


10.0 RESIDENTIAL WIRING 


Service 

Panels and Switches... 
Wiring Methods 

Outlet Boxes . . 

Surface Wiring 

Branch Circuits 

Branch Circuits-General. 
Lighting 

Appliance 

isolating 

Individual 

Unit Air Conditioners. . . 
Wiring Devices 

Outlet Location 
Switches 

Dimmer Switches 
Receptacles 

Multi-Outlet Assemblies. 
Relay Switching 
Exhaust Fans .. 

Space Heating 
Snow-Melting Equipment 
Door Chimes and Signals 
Intercom Systems... . 
Fire Alarm Systems... . 
TV-Antenna Systems... 
Hi-Fi Sound Systems 


11.0 SIGNAL, COMMUNICATIONS 


Semi-Indirect Luminaires AND AUXILIARY SYS- 

Indirect Luminaires.... 

Emergency Lighting 
Units 

Hazardous Area Lighting 


5.0 FEEDERS 


Intercommunicating Tele- 
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Primary Feeders 

Secondary Feeders .... 
Underground Systems .. 
Direct Burial Cables... . 
Conduit Raceways .... 


Floodlighting 
Street Lighting 


phone 
Pub..c Telephone 
Sound 
Paging 
Fire Alarm 


8.0 MOTORS, GENERATORS AND 


Electric Clock 
CONTROLS 


Program Signal 
Nurses’ Calling 
Television 


Cable Boxes 
Accessible Raceways 
Feeder Busduct 
Armored Cabies 8.1 
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Furnishing Equipment. . 
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1.0 General Conditions 


CHECK LIST 


Bids, Contract and Schedules 
Bonds — performance 
Changes — plans and specifications 
Cutting, Patching and Repairs 
Definitions — contract and specification terms 
Description of the project 
Drawings — working, shop 
Electrical Work, scope of 
— in this contract 
— not included in contract 
— by others 
Examination of Site and Other Drawings 
Field Office and Storage Areas 
Guarantee 
inspections 
Insurance, Indemnity 
Interference with Other Trades 
Labor and Supervision 
Licenses, Permits, Fees, Taxes 
Materials — type and quality 
~ furnished and installed by this contractor 
— furnished by others but installed by this 
contractor 
— furnished and installed by others, but connected 
by this contractor 
Payments — when, how made and on what basis 
Protection — to life and property, watchman, etc. 
Removal of Rubbish, etc. 
Rules and Regulations — codes, ordinances, etc. 
Safety 
Signs — protective, advertising, etc. 
Sleeves, Slots, Chases and Openings 
Specifications — intent and precedence 
Substations — material and equipment, how handled 
Temporary Facilities — light, heat, power, water 
— who is to supply and pay for each 
Temporary Work 
Termination of Work 
Other Items dictated by specific project 


General Conditions of a specification refer to the proj- 
ect as a whole, and apply to all contractors and suppliers 
involved in the work. Certain considerations, such as 
scope of the work, must be tailored to the specific in- 
stallation described by the rest of the specification that 
follows. 

Such specialized conditions relevant only to the elec- 
trical work could be handled as Supplementary General 
Conditions appearing in the electrical section. These 
would supplement conditions applying to all subdivisions 
of the project specifications. 

Depending upon size, type and complexity of the 
project, these conditions may consist of a few paragraphs 
or may include numbers of pages giving detailed instruc- 
tions to the bidders and installing contractors. 

General Conditions covering a specific project could be 
amplified in accordance with the following outline: 


1.1 Defining the Project 


1.11 General description of the property, building 
layout, construction, height, type of occupancy, boundary 
lines, address and similar descriptive material. 

1.12 Scope of the work; listing all systems that are to 
be included in the contract and which will be discussed 
in detail in subsequent sections of the specifications. 
This section should also spell out what electrical work 
is not included in the contract; what electrical equip- 
ment items are to be furnished by others, but installed 
by this contractor; what electrical equipment is to be 
furnished and installed by others, but connected by this 
contractor. 

1.13 Drawings related to the specifications; which ones 
are to be considered “working drawings”; instructions 
relating to “shop drawings” to be supplied by the con- 
tractor and equipment suppliers; addition to plans of 
changes dictated by local conditions and encountered 
during installation. Some specifications also direct the 
contractor to submit a final set of corrected “‘as installed” 
drawings upon completion of the work. 

1.14 Symbols and abbreviations. 

1.15 Definition of terms. 

1.16 Addenda, revisions, alternates. 

1.17 Examination of the site to eliminate misconcep- 
tions of fact and to verify dimensions, available utility 
services, topographical features, transportation provisions, 
storage facilities. 

1.18 Surveys for datum planes, elevations, benchmarks 
and stakes; how to request and by whom to be made. 

1.19 Order of precedence—specifications, plans, draw- 
ings, etc. 

1.20 Examination of drawings of other trades and 
systems for checking. 
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1.2 Bids and Schedules 


1.21 Method of submitting bids; to whom, when, in 
what form, and with what alternates. 

1.22 Time schedules, work program, layout of work. 

1.23 Inspection, supervision, approvals. 

1.24 Extra work—explain the procedure for authoriza- 
tion, estimate and adjustment of desired additional work 
not covered in the original specifications. 


1.3 Governing Conditions 


1.31 Codes, regulations, safety orders, building laws 
and ordinances, such as the National Electrical Code, 
American Institute of Architects’ contract for construc- 
tion of buildings, State Industrial Accident Commission 
orders, plus any other national, state, municipal, utility 
or company directives relating to the contemplated type 
of work. 

1.32 Code rulings and interpretations; by whom ren- 
dered in event of question. 

1.33 Precedence of design features outlined in speci- 
fications and drawings, if they are over and above require- 
ments of relevant Codes. 

1.34 Arbitration of errors or conflicts—how handled. 

1.35 Responsibility, status and definition of owner, 
architect, engineer and contractor. 


1.4 Financial Consideration 


1.41 Insurance coverage for fire, theft, public liability, 
workman’s compensation. 

1.42 Bond for evidence of financial responsibility. 

1.43 Local fees related to securing all required pert- 
mits, certificates. 

1.44 Method of payment, governed by either prefixed 
dates, progress reports, progress photographs, payroll, bills 
of materials; retained percentages; final payment. 

1.45 Withholding Social Security deductions from 
payroll of workers. 

1.46 Liens. 

1.47 Responsibility for taxes. 


1.5 Protection 


1.51 Physical precautions related to protection of ma- 
terials, tools, equipment, working personnel, public. 

1.52 Enclosed storage areas, tool cribs, work sheds, 
field offices, general headquarters. 

1.53 Provision for watchman service, fire extinguishers. 

1.54 Guard rails around excavations or elevated work 
areas, padlocks on enclosures, notices and warnings pert- 
taining to high voltage, protective guards on power saws, 
drills and similar tools. 

1.55 Approved tools, appliances, devices, scaffolds and 
hoisting equipment for use during construction. 


1.6 Materials 


1.61 Required standards, labels, approvals, tests, sam- 
ples. 

1.62 Specification by manufacturer, brand name and 
catalog number—intent; meaning of “or approved equal” 
clauses. 

1.63 Substitution of material or equipment items for 
those specified—on what basis and when permitted; pro- 
cedure to follow. 

1.64 Quality of related hardware on the job. 

1.65 Causes for rejection of materials or equipment. 

1.66 Gauges of metal used in enclosures and boxes; 
wire and cable sizes. 
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SIMPLE RISER diagram for high-rise build:ng helps interpret 
distribution concept; facilitates take-off, estimating; and ex- 
pedites installetion. 


1.67 Point of delivery on job site of material and 
equipment; on what dates. 

1.68 Movement of material and equipment from job 
site delivery point to installation point—by whom; how 
protected against theft, damage or deterioration. 


1.7 Labor 


1.71 Governing labor laws, prevailing or acceptable 
wage scales to be followed. 

1.72 Specifications of labor force, such as skill of 
mechanics, supervision ratio of foremen to journeymen 
to apprentices, etc. 

1.73 Clauses relating to anti-discrimination, preference 
to handicapped workers or veterans, seniority and similar 
factors where applicable. 

1.74 Reasons for dismissal. 


1.8 Approvals 


1.81 Claims for extensions of deadlines, overtime pay. 

1.82 Permissible causes for suspending work. 

1.83 Field revision of plans, substitution of materials, 
departure from recommended installation methods, con- 
flicts between plans and specifications, conflicts with 
other trades. 


1.9 Temporary and Related Conditions 


1.91 Electric service for lighting, power and heat dur- 
ing construction or installation periods. 

1.92 Advertisements, signs, notices. 

1.93 Use of installation photographs for commercial 
purposes. 

1.94 Cutting and patching. 

1.95 Excavation and backfill. 
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1.96 Installation of sleeves, chases and openings. 

1.97 Repair and maintenance. 

1.98 Removal of debris from premises during and 
after completion of work. 

To protect all parties involved in a contract, the speci- 
fication should eliminate all possibility of misunderstand- 
ing or confusion. Therefore, any conditions contained 
in the document should be presented in detailed form. 

For example, typical clauses from the General Condi- 
tions of a specification might appear as follows: 


1.12 Scope 


The work covered by this specification shall include 
furnishing all labor, material, equipment and services to 
construct and install the complete electrical system as 
shown on the accompanying plans and specified herein. 
This work shall include the following: 

A. Outdoor high-voltage switching station. 

B. Underground feeders from switching station to unit 

substations in plant. 

C. Unit substations including primary disconnect 

facilities, transformer, and secondary switchgear. 

D. Complete distribution system for lighting includ- 

ing necessary transformers, feeders, distribution 
panelboards, branch circuits, lighting fixtures, con- 
trol switches and receptacles. 

;. Complete distribution system for power including 
busduct feeders, branch-circuit plug-in type dis- 
connects, and cable drop connections to motors. 

. Underfloor duct distribution system, first floor, 
office area. 

. Cellular floor distribution system, second and third 
floor, office building. 

. Empty raceways and cabinets for Bell Telephone 
system. 

. Receiving, handling, setting and connecting motors 
and controls. 

J. Clock system, including provision of clocks and 
regulators. 

. Paging, including fire alarm and security systems, 
provision of equipment. 

.. Lighting system; parking lots. 

M. Grounding. 


1.121 Work Not Included 


The following equipment items and work shall be the 
responsibility of others. 

A. Motors and controls listed below shall be furnished 
by the owner but shall be moved, installed and connected 
by the electrical contractor as indicated on the electrical 
plans. (List items.) 

B. Telephone system wires, cable, equipment and in- 
struments—furnished and installed by Telephone Com- 
pany. 

C. Elevator signal and control wiring beyond service 
feeder noted on plans—by others. 

D. Controls for motors on mechanical equipment 
listed below will be furnished by others but shall be 
installed and wired by the electrical contractor. (List 
items. ) 


1.13 Drawings 


The (architect’s, engineer's) drawings, which con- 
stitute an integral part of this contract, shall serve as the 
working drawings. They indicate the general layout of 
the complete electrical system: arrangement of feeders, 
circuits, outlets, switches, controls, panelboards, unit sub- 
stations, service equipment, fixtures, and other work. 

Field verification of scale dimensions on plans is di- 


tected since actual locations, distances and levels will be 
governed by actual field conditions. 

The electrical contractor shall check architectural, 
structural, plumbing, heating and ventilating plans to 
avert possible installation conflicts. Should drastic changes 
from original plans be necessary to resolve such conflicts, 
this contractor shall notify the (architect, engineer, etc.), 
and secure written approval and agreement on necessary 
adjustments before the installation is started. 

Discrepancies shown on different plans, or between 
plans and actual field conditions, or between plans and 
specifications shall promptly be brought to the attention 
of the inspector, engineer, architect, etc., for a decision. 

The following drawings are part of this specification 
and contract: 


Drawing No. Date Title 


E-1 9- 1-60 
E-2 9- 1-60 
E-3 9-15-60 
E-4 9-15-60 
E-5 10- 5-60 
E-6 10- 5-60 
E-7 10- 5-60 


These drawings may be superseded by later revised or 
detailed drawings or specification addenda prepared by the 
(architect, engineer) and the contractor shall conform 
to all reasonable changes without extra cost to the owner. 
All items not specifically mentioned in the specifications 
or noted on the drawings but which are obviously neces- 
sary to make a complete working installation shall be 
included. 


High-Voltage Switching Station 
Underground Distribution 
Power—Manufacturing Area 
Lighting—Manufacturing Area 
Office Electrical—1st Floor 
Office Electrical—2nd Floor 
Outdoor Lighting 


1.131 Shop Drawings 


If shop drawings are to be required of the contractor, a 
statement to this effect should be included in the specifi- 
cations. This may be handled as follows: 

The contractor shall submit to the (architect, engineer) 
detailed dimensioned shop drawings covering all items of 
equipment and brochures of all lighting fixtures. No 
equipment should be put into manufacture (or ordered) 
until these shop drawings or brochures have been ap- 
proved by the (architect, engineer). 

The following procedure shall be followed: The con- 
tractor shall submit prints of shop draw- 
ings to the (architect, engineer) for comment or correc- 
tion. The contractor shall then submit 
sets of prints of corrected shop drawings to the (architect, 
engineer) for final approval. The same procedure shall 
apply in making shop drawing revisions, 

Frequently, contractors are requested to prepare and 
submit to the architect or engineer a set of dimensioned 
“working drawings” showing location of equipment, con- 
duit runs, outlets, pull boxes, junction boxes—particularly 
if field conditions dictate a variation from original plans. 
When this is intended, such a statement should be in- 
cluded in the specifications. 


1.21 Submission of Bids and 
Award of Contract 


Bid proposals shall be made on forms provided by 
Proposed prices shall be indicated both in 
figures and in writing. Proposals shall be signed by the 
bidder or his duly authorized representative, with his 
address, firm name, title, etc. Bidder’s bond shall be 
executed on the form attached to the proposal form. 
All bids shall be presented under sealed cover plainly 
identified as a proposal for the work bid upon and shall 
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have enclosed therewith a cashier’s or certified check for 
$ (an amount equal to .... percent of the 
proposed bid) and made payable to The 
right is reserved to reject any or all proposals or to award 
the contract to the responsible bidder with the lowest 
proposal complying with all prescribed requirements. 

The contract award, if approved, will be made within 

days after opening of sealed bids. Within 

days after bid opening, the owner or his 
representative will return the proposal guarantees accom- 
panying proposals not to be considered in the award of 
the contract. 

The successful bidder shall sign the contract in dupli- 
cate counterpart and return it, with the contract bond, 
within days after receipt of contract award 
notice. The contractor shall also sign a set of plans and 
specifications for filing with the contract. 


1.24 Extra Work 


For any extra electrical work the (architect, engineer, 
owner) may propose, this contractor shall furnish to the 
(architect, engineer, owner) an estimate of the cost (lump 
sum) (material, labor and insurance cost plus .... per- 
cent for overhead and profit) of such work. The electrical 
contractor shall proceed only after receiving a written 
order from the (architect, engineer, owner) establishing 
the agreed price and describing the work to be done. 


1.44 Method of Payment 


The contractor shall be paid monthly, as the work 
progresses, an amount equal to the cost of the work 
installed that month less percent of the 
indicated cost as a retained percentage. Monthly pay- 
ments shall be based upon the contractor’s written state- 
ment of equipment and materials installed and labor 
expended for that month, Verification by the engineer 
will be required before certificates of payment are issued. 
No payments will be authorized until any defective work 
and materials have been removed, replaced and made 
good. 

Within days after completion of the 
work by the contractor and its acceptance, in writing, by 
the (engineer, architect, owner), the unpaid balance of the 
contract price will be paid under a certificate issued by 
the (engineer, architect, owner). 


1.51 Safety Precautions 


The contractor shall furnish and place proper guards 
for prevention of accidents. He shall provide and main- 
tain any other necessary construction required to secure 
safety of life or property, including the maintenance of 
sufficient lights during all night hours to secure such 
protection. 


1.62 Specification by Brand Name 


Where materials, equipment, apparatus, or other prod- 
ucts are specified by manufacturer, brand name, type or 
catalog number, such designation is to establish standards 


Hence, specific items are identified by manufacturer, 
trade name, or catalog designation. 

Should the contractor propose to furnish materials and 
equipment other than those specified, as permitted by 
the “or approved equal” clauses, he shall submit a written 
request for any or all substitutions to the (architect, engi- 
neer, owner). Such a request shall be (an alternate to the 
original bid) (a separate proposal); shall be accompanied 
with complete descriptive (manufacturer, brand name, 
catalog number, etc.) and technical data for all items; 
shall indicate any addition or deduction to contract price. 

Where such substitutions alter the design or space 
requirements indicated on the plans, the contractor shall 
include all items of cost for the revised design and con- 
struction including cost of all allied trades involved. 

Acceptance or rejections of the proposed substitutions 
shall be subject to approval of the (architect, engineer, 
owner). If requested by the (architect, engineer, owner), 
the electrical contractor shall submit for inspection sam- 
ples of both the specified and proposed substitute items. 

In all cases where substitutions are permitted, the con- 
tractor shall bear any extra cost of evaluating the equality 
ot the materials and equipment to be installed. 


1.91 Temporary Power 


The electrical contractor shall furnish, install, maintain, 
and remove after construction is completed, a 
ampere, volt, phase, 
wire temporary power and lighting system as shown. 

The system shall consist of a service, distribution sys- 
tem, panelboards, grounding, branch circuits, and _re- 
ceptacle outlets as shown on the drawing. 

Each trade shall provide and pay for its own extensions 
for lights or power tools beyond the receptacle outlets on 
the columns; and beyond the 3-phase panelboard sub- 
mains in the case of 3-phase power tools. 

The general contractor shall pay all energy charges for 
electric current used for temporary lighting and power. 


E-1 
ELECTRICAL SPECIFICATIONS 








1. GENERAL CONDITIONS: 


The GENERAL CONDITIONS (Division #1) and SPECIAL CONDITIONS 
(Division #2) of the General Specifications, shall be consulted by this 
contractor for any special information pertaining to his work. 

2. DESCRIPTION: 

It is the intent and purpose of these specifications and the accompanying 
drawings to provide for furnishing all labor, materials, services and 
equipment to provide for complete electric wiring and lighting systems as 
hereinafter specified, shown on the plans or required for successful op- 
eration. 

Each system shall be complete in all details, and shall include: 


NBR py Pre ins ection, harges necessary tests, 





3. SPECIAL INSTRUCTIONS 


examined the premises and satisfied himself as to the existing conditions 


Before submitting proposals for his work, each bidder will be held to have 


inder which he will be obliged to operate, or that will in any way affect the 
work under this Contract. No allowances will be made subsequently in this 
connection, in behalf of this Contractor for any error or negligence on his 


of desired quality and style and shall be the basis of the 
bid. Materials so specified shall be furnished under the 
contract, unless changed by mutual agreement. Where 
two or more designations are listed, choice shall be op- 
tional with the contractor. 


part. 


Before starting his work, this Contractor shall examine the Architectural, 

Structural, Mechanical and Electrical drawings and if any discrepancy occur 
between them and this specification, he shall report same to the Architects- 
Engineers in writing and obtain written instructions for changes in the work. 








L_pThe rchi 

1.63 Material Substitutions 

SPECIAL INSTRUCTIONS, or supplementary conditions, di- 
rected at specific trades are sometimes included in specifica- 
tion subdivisions (in this case, electrical). 


It is the intent of these specifications to establish 
quality standards of materials and equipment installed. 
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2.0 Service Entrances 


CHECK LIST 


Bus Assembly or Bus Duct 


size, voltage, phase and number of conductors 


Characteristics of Service — volts, amperes, phase, number of wires 
— primary — over 600 volts (2.4 kv; 4.16 kv; 6.9 kv; 13.8 kv; etc.) 
— secondary — 600 volts and under (120/240; 208/120; 480/277; etc.) 


Conductors — type (insulation) and size 
— single conductor 
— multi-conductor assembly 


Connections — types of cable connectors to be used, splicing instructions, etc. 


Disconnecting Means — service equipment 


— primary — circuit breakers, interrupter switches 
— secondary — circuit breakers, switches and fuses 


OO DBO 


Structures 
outdoor structures 
— indoor vaults 


— manholes for underground service 


Other Items — dictated by specific project 


Service-entrance specifications should cover in detail 
all facilities (including overhead and underground cir- 
cuits) required to bring power from the utility lines to 
the “service” equipment within the building. Facilities 
can range from the simple pole-line secondary service to 
a more complex system involving primary lines, switching 
centers, transformers, and feeders to distribution equip- 
ment. 

Incoming service systems may incorporate enclosed 
busways, specially designed bus structures, interlocked 
armor cable, multiple conductors per phase enclosed in 
parallel conduits or ducts, direct burial cables or con- 
ductors, multi-conductor cables, aerial cables, or special 
insulations for open wiring. Also included are relevant 
equipment and accessory items associated with power 
cutoff or interruption, circuit protection, primary (or 
secondary) metering and grounding. 

All items involved in the service system as designed 
should be covered in definitive specification clauses es- 
tablishing quality and capacity levels. Specifications 
should be explicit concerning type, size and number 
of cables; method of supporting the distribution medium; 
details of installation and protection; type, size, location 
and installation of associated equipment items. 

Where multiple services are indicated (power, light- 
ing, emergency, etc.) details of such service sources 
should be clearly stated in the specifications. Means of 
providing emergency power (batteries, generators, etc.) 
and means of transferring from one source to the other 


Ducts — conduit (metal, fiber, asbestos-cement, plastic, tile, etc.) 
Emergency Service Facilities — standby generator, battery sets, etc. 
Equipment — details of service equipment (may be covered in Section 4.0) 
Grounding — methods and details of grounding service and equipment 
Location of Service Equipment — exact location on property or building 
— point of attachment to utility lines 

Multiple Service Requirements — different voltages 
Routing of Service Entrance — overhead — pole line and service drop 

— underground — trenching details and protection 
details of switching and/or transformer structures 


(automatic transfer switches) should be detailed in the 
specification clauses. 

Where primary distribution from a switching center 
to a large number of unit substations is extensive, speci- 
fication clauses regarding such feeders may be included 
under Section 5.0 Feeders. 

The Service Entrance section of a typical electrical 
specification could include any or all of the following 
examples of typical clauses indicated in boldface type. 


2.1 Characteristics 


Define the service characteristics—voltage, frequency, 
phase, and number of wires. This information should 
also be noted on the relevant plans accompanying the 
specifications. 


2.11 Primary Service Entrance 


Specifically state what primary service work is to be 
done by the electrical contractor, giving necessary details 
on equipment locations and service facilities. Generally 
this phase of the work is done by the serving utility, but 
there are cases where part of it is done by the electrical 
contractor. For example: 

The electrical contractor shall furnish and install two 
primary kv underground .... in. fiber duct sys- 
tems encased in a .... in. concrete envelope, as shown 
on Drawing No. ..... One duct line shall originate at 
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the (utility) Company kv lines on 

the other at similar lines on .... Street. Both ducts 
shall terminate at the (utility) Company outdoor sub- 
station behind the plant boiler house. The (utility) 
Company will furnish and install all .... kv cables in 
these ducts and do all wiring for their transformers and 
switchgear concerned with the .... kv system. 

The electrical contractor shall (furnish and) install a 

kv outdoor, metalclad switching center consisting 
(interrupter switches and fuses) (circuit break- 
ers) of capacities as noted on Drawing No. ..... This 
contractor shall furnish and install the No. ...., .... 
insulated, kv cables, ground cable and conduit 
systems between the incoming .... kv sections of the 
metalclad switchgear and the secondary busses of the 
(utility) Company outdoor substation, and make all 
connections to these busses. 

This contractor shall furnish and install the necessary 
conduits and wiring between the metalclad switchgear 
and the meter house as required by the (utility) Com- 
pany, also the ground rods and underground cable system 
for equipment ground of the outdoor metalclad switch- 
gear and grounding of metal fence around switchgear. 

In an installation of this type, primary service entrance 
can be considered to terminate at the outdoor switch- 
gear. From there on out, it is a primary distribution sys- 
tem to the various unit substations within the plant or 
building. Specification clauses concerning such feeders 
can be added here, or included in the section on 
Feeders (5.0). 


2.12 Secondary Service 


Power for distribution within the building will be 
available from the secondary side of transformers sup- 
plied by the (utility) Company. This service shall be 

, Cp, .... pees, ..:. We, ..../.... ee 
cycle, alternating current for normal power and lighting 
requirements. General arrangement of the transformer 
vault, switchgear room and connecting main is shown 
in Drawing No. ..... Conductor sizes and enclosures 
shall be as noted on this drawing. 

The electrical contractor shall (furnish and) install all 
equipment items and connections to the secondary side 
of the transformers and make all wiring connections to 
the current transformers and tie busses as shown. This 
contractor shall furnish and install the tie busses, limit- 
ing lugs, terminals, etc., to make a complete connection 
in each case. Bus tie shall be (size), (type) conductor 
as noted on plans. Terminals for secondary connections 
at the transformers shall be supported independently 
from the transformers so that any transformer may be 
easily removed. 


2.13 Auxilliary Services 


Specify any auxiliary services required by the system 
design—such as batteries, motor-generator emergency sets, 
other voltages or frequencies, direct current, and similar 
“special use” systems. Typical specification clauses for 
emergency service sets follow. 


2.131 Standby Generator 


Furnish and install where indicated on Drawing No. 
...., am emergency standby generator rated at .... kw, 
. eee phase, 60-cycle. It shall consist of a 

. engine direct-connected to a single-bearing, 4-pole 
generator with associated equipment to automatically 
start the engine upon failure of normal power source 
and to automatically transfer the emergency load from 
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the normal power source to the standby generator. 

Generator shall be of saturated field, 4-pole, revolving 
armature design, connected direct to engine flywheel 
by a semi-flexible steel driving flange to insure perma- 
nent alignment. Generator shall be rated .... kw con- 
tinuous output, .... volts, .... phase, .... cycle with 
an inherent 10% voltage regulation from no-load to 
full-load. Engine shall be cranked through the gener- 
ator exciter through a special 12-volt cranking winding 
with current obtained from a 12-volt battery. Batteries 
shall be recharged from the exciter with charge rate 
controlled by an automatic regulator. 

Engine shall be a .... cycle, .... cooled type with 

.. cylinders and a displacement of .... cubic inches. 
Rating shall be .... hp maximum at .... rpm oper- 
ating speed. Engine shall have automatic choke, 12-volt 
battery ignition and gear-driven distributor. 

The wall-mounted control panel shall contain a mag- 
netically held transfer switch, automatic engine-starting 
telays and a cranking limiter to open the starting circuit 
after about 45 seconds if engine fails to start. A 4-posi- 
tion control switch shall permit selection of “stop,” 
“manual start,” “test,” and “automatic” positions. Con- 
trol panel shall contain a 12-volt battery trickle charger 
to maintain full charge on starting batteries. 

Generator unit instrument panel shall contain a water 
temperature and oil pressure gauge; battery charge rate 
ammeter; 12-volt panel light; stop, start buttons; man- 
ual reset circuit breaker; necessary voltmeters and am- 
meters and a duplex plug receptacle outlet. 

The complete emergency standby generator unit shall 
be as manufactured by the Company, or ap- 
proved equal. 


2.132 Storage Battery Set 


Furnish and install, where indicated on Drawing No. 
...., @ Storage battery emergency standby set capable 
of providing total emergency electrical load for a period of 
two hours, complete with control panel to operate at 
building current and a suitable means of maintaining 
batteries in fully charged condition. 

The storage battery shall consist of .... cells capable 
of delivering .... amps for a period of two hours, when 
fully charged, to a final voltage of not less than 105 
volts across the battery terminals. 

The automatic control cabinet shall contain a double- 
pole automatic switch to transfer emergency circuit from 
normal supply source to battery unit upon failure of 
normal supply and vice versa when normal service is 
again restored. ‘This transfer switch shall be mounted 
in an accessible place and rated .... amps, .... volts, 
to carry the total connected emergency load. The face 
of the control cabinet shall contain a voltmeter, a bat- 
tery ammeter and a switch for control of the emergency 
circuit. 

Circuit protection shall be provided for protection 
of the normal supply circuit, and the charging device, of 
the same type as specified for panelboards. 

A rectifier, capable of charging the .... cell battery, 
shall be accessibly mounted in the cabinet. Rectifier 
shall be designed for use on available building current 
and shall have an approximate average charging rate of 

. amps. When connected through proper resistance 
in the cabinet, the charger shall be capable of trickle 
charging the battery at the proper rate. 

All equipment shall be left in operating condition and 
copies of detailed instructions covering maintenance, 
care and operation of the equipment shall be furnished. 

The storage battery emergency standby unit shall be 
as manufactured by the Company, or approved 
equal. 
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POWER DISTRIBUTION 


2.14 Multiple Entrances 


When the system design calls for more than one 
service entrance, specify and list each separately. This 
may cover separate services for fire pumps, emergency 
lighting, different voltages, varied occupancies and similar 
items. 


2.2 Conductors 


List the number, sizes, type of insulation, voltage rat- 
ing and, where considered necessary, construction char- 
acteristics of all conductors specified. Such information 
facilitates cost estimating and purchasing of conductor 
items. 


2.21 Cables 


Where cables are to be of a special type (other than 
the common building types listed in the NEC) or for 
use on high-voltage systems, definitive clauses describ- 
ing such cables should be included in the specifications. 

All cable for the 13.2-kv system shall be 300 MCM, 
15-kv, single conductor, shielded for a grounded system, 
with coated copper conductors, butyl base insulation and 
neoprene base jacket. Cable shall be (manufacturer), 
(trade name), Specification No. , OF approved 
equal. All such cable shall be in accordance with, and 
conform to the latest requirements of the Insulated 
Power Cable Engineers Association. 

The electrical contractor shall fireproof all high-voltage 
cables exposed in manholes and cable closets. Fireproof- 
ing shall consist of an inner wrap of (manufacturer) 
(trade name) asbestos tape applied wet and covered with 
a layer of (manufacturer) No. cable wrapping 
tape, 2 in. wide and ‘s in. thick, applied with a half lap 
and with the ends tied with lead or zinc wire. All ducts 
from manhole to building shall be sealed at the man- 
hole end with (manufacturer) (trade name) seal com- 
pound. 


2.22 Connections 


Be specific about method of making cable connections 
at terminal points. 


equipment to be installed. 


500 Kva 
208/120V. 


All 15-kv cables shall terminate in a solder type water- 
tight lug. Cable ends shall be filled with solder to pre- 
vent moisture from entering between the cable wire 
strands. After stress cone has been made, cable and 
lug shall be protected with a moisture seal of No. ...... , 
(trade name) plastic tape wrap. 

All conductor terminals, taps and splices shall be made 
(by soldering) (with approved pressure connectors). All 
contact surfaces shall be cleaned to assure maximum 
conductivity. 


2.23 Splices 


Tell precisely where and how cable splices should be 
made. 

All high-voltage splices shall be made with a splice 
approved for the specific type of cable installed and in 
accordance with recommendations of the cable manu- 
facturer. The electrical contractor shall employ an 
experienced cable splicer to make all terminations and 
splices in the high-voltage cables. 


2.24 Identification 


Specifications should be definite about the extent of 
color coding of conductors throughout the system; also 
tagging at terminals for identification purposes. If con- 
duits, raceways or enclosures are to be painted distinctive 
colors for identifying systems, or voltages, this item 
should be included in the specifications. If the elec- 
trical contractor is to be responsible for such painting, 
the specification should clearly state this. 


2.25 Testing 


Clearly state what electrical system tests are to be 
made by the electrical contractor, when they are to be 
made and in whose presence (architect’s owner's, engi- 
neer’s representative) they should be conducted. 

This contractor shall test all wiring and connections 
for continuity and grounds before equipment is installed. 
When directed by (architect, engineer, owner) he shall 
demonstrate by Megger test the insulation resistance of 
any selected circuit or group of circuits. 

This contractor shall test all high-voltage distribution 


80 ELECTRICAL CONSTRUCTION AND MAINTENANCE ... MAY, 1961 





cable after installation and before energizing by apply- 
ing (alternating) (direct current) potential. (Describe 
selected test procedure.) Test period shall be 
minutes. 

Before energizing the system, this contractor shall 
check all connections and set all relays and instruments 
for proper operation. He shall obtain necessary clear- 
ances, approvals and instructions from the serving utility 
company. 

If new testing equipment is to be furnished by the 
electrical contractor for later transfer to owner, clearly 
state this in the specification giving necessary data as to 
equipment type. 


2.3 Routing 


Supplement layout on plans with definitive specifica- 
tion clauses relating to service conductor point of origin, 
termination, equipment location, whether service is 
overhead or underground, methods of installing and 
terminating service conductors. 


2.31 Overhead Service 


From pole line, pole transformer, elevated transformer 
structure, aerial cable, etc. Note number, type, spacing, 
and method of installing poles and conductor supports if 
additional poles are required on the customer's premises. 


2.32 Service Drop 


State clearance from roof, ground, walls, windows, 
doorways, shafts, etc., and point of attachment to build- 


ing. 
2.33 Service Connections 


Specify means of attachment of service conductors and 
mechanical protection necessary. This clause covers 
such items as potheads, service-entrance heads, sealed 
raceways, entrance through building and connection in 
indoor equipment. For example: 

High-voltage cable shall terminate at potheads having 
the rated voltage and conductor capacity to accommodate 
the cable used. Potheads shall be 
Company, No. ...... , or approved equal, with mount- 
ing as required by the conduit system installed. Pot- 
heads shall be filled with compound suitable for high 
voltage service. Heating and pouring instructions of the 
pothead and compound manufacturers shall be followed. 


2.34 Underground 


From street main, duct line, ground vault, street pole 
line, etc. Indicate size, voltage and insulation of con- 
ductors. Note whether service conductors are to be 
buried directly in a trench (add any required mechanical 
protection between conductors and backfill). If enclosed 
in a raceway, state size, type (metal, fiber, plastic), and 
mechanical protection (concrete envelope, etc.) required. 
Note point of connection at utility pole and type of 
mechanical protection necessary. Detail specification 
clauses can be included under sub-section Ducts 2.35. 


2.35 Ducts 


This section can include location and specification of 
other materials related to the service or type of con- 
duit, bus duct, concrete envelopes (thickness, mix 
ratio, reinforcing rodding), open wiring, type of pipe 
bends and elbows, transposition means (conduit-duct, 


cable-bus, etc.) and means of termination at manholes 
and other structures. 

Furnish and install four 4-in. ducts in two tiers from 
the utility vaults to the customer vault as shown on 
Drawing No. Ducts shall be fiber conduit, 

type, as manufactured by the 
Company, or approved equal. All sleeve joints shall be 
waterproofed as per manufacturer's recommendations. 
Ducts shall be enclosed in a concrete envelope extend- 
ing at least 3 in. beyond duct exteriors; concrete to have 
a mix ratio of cement, sand, 

coarse hard gravel, and water. Ducts shall be 
installed not less than in. below finished grade and 
shall be graded away from the interior vault. 


2.36 Structures 


Supplemental detailed drawings in the plan set with 
specification clauses covering pertinent construction fea- 
tures of manholes, vaults, etc.; plus definitive sections 
on provision of facilities for pulling and racking cables, 
drainage, access facilities, and relevant items. 

The electrical contractor shall furnish and _ install 
manholes and vaults of sizes indicated on the plans for 
primary electric service and telephone service. Vaults 
and manholes shall be constructed of reinforced con- 
crete, complete with manhole covers and rings, sump 
drain, cable pulling rings, cable support racks and other 
facilities as detailed on the drawings. Outside of the 
structures shall be waterproofed with a bituminous com- 
pound in a manner approved by the (architect, engi- 
neer, Owner). 


2.4 Equipment 


List the service-entrance equipment items to be in- 
stalled by the electrical contractor. State clearly which 
items are to be furnished by others and which by the 
contractor. Where equipment is a standard catalogue 
item, give manufacturer’s name and catalogue designa- 
tion to simplify specification clause and establish mate- 
rial quality. Where equipment is to be custom-built, 
give necessary assembly and construction details includ- 
ing pertinent information as noted in sub-sections 2.41 to 
2.43. 

Service equipment description may be expanded or 
completely covered under Section 4.0, Circuit Switching 
and Protection. 


2.41 Disconnecting Means 


State whether disconnection means (main and branch) 
are to be: circuit breakers (air or oil, manually or elec- 
trically operated, automatically tripped); interrupter 
switches and fuses (high voltage); or switches and fuses. 


Pavement 





3" standard pipe with coupling 
and cap locoted in line with 

Pothead and 

Stuffing box Cae 

“3° duct 

r/———F loor of box sloped to drain 











4" perforated pipe 
12" round perforated casing filled 
with crushed rock 


DETAIL SKETCHES like this for an outdoor underground serv- 
ice structure clarify intent and meaning of specification 
descriptive paragraphs. 


3"x10 copper weld 
ground rod 
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Note ratings, characteristics, terminal connection meth- 
ods and construction details (where necessary). 


2.42 Circuit Protection 


List the overcurrent and interrupting capacity rating 
for each disconnecting means. 

A typical specification clause for a circuit breaker 
might read 

The main circuit breaker shall be . . Com- 
pany, Model (or Type) , or approved equal. 
Breaker shall be rated . amps at... . volts ac, with trip 
adjustable from amps to .... amps at .... volts; 
shall have an interrupting rating of rms amps at 

volts. Branch-circuit protective devices shall be rated 

as shown on the (plans) (schedule). 


2.43 Transfer Switches 


Where an emergency service is included in the elec- 
trical system design, specify the type, rating, and oper- 
ating features of the automatic service transfer equip- 
ment. Where dual incoming lines serve the system, this 
item is normally an integral part of the service equip- 
ment assembly. 

Where emergency service is provided by a standby 
unit (generator or batteries), this transfer switch item 
is normally included in the control equipment specifica- 
tions for the unit (Sections 2.131 and 2.132). State if 
switch is part of unit or separate. 

The electrical contractor shall furnish and_ install, 
where shown on the plans, a .... pole, .... amp, 

volt, phase, cycle, double-throw, elec- 
trically operated and mechanically held automatic trans- 
fer switch with second delay engine-starting relay 
and contact. The device shall automatically transfer 
the load to the emergency generator set when the main 
supply voltage drops to .... % normal value; shall 
automatically restore load to main supply when its volt- 
age returns to .... % normal. 

The switch shall be (enclosed in metal cabinet) (in- 
stalled on panel) as indicated on the plans. Switch shall 
be Company, Bulletin (Catalog No.), or 
approved equal. 


2.5 Grounding 
2.51 Grounding Methods 


\ll electrical systems must be grounded in accordance 
with provisions of the National Electrical Code. Depend- 
ing upon the size, characteristics of the svstem and local 
area conditions, any or all of the following methods may 
be specified: ground to cold water piping system, metal 
building framework with deep footings in moist earth, 
driven rod assemblies, buried plates, metal mesh or con- 
ductor grid arrangements. 

Descriptive specification clauses should supplement 
detailed drawings of the grounding system. The follow- 
ing are typical specifications: 

Grounding shall be accomplished by means of “ground- 
ing assemblies” as indicated on Drawing No. ..... a‘ 

SINGLE ROD ASSEMBLIES shall consist of one 
Aa ground rod, .... in. diameter, and .... ft long 
with a clamp at the top and a No. bare stranded 
copper conductor to equipment to be grounded. Ground 
conductor shall be buried .... in. in the ground. 

THREE-ROD assemblies shall comprise three .... . . 
ground rods each in. diameter, and ft long 
spaced ft apart in the form of an equilateral tri- 
angle; a clamp at top of one rod to accommo- 


date a No. 
ment to be grounded; and a No. 
copper cable circling the three rods ... . 
and brazed to each rod. 
WATER PIPE CONNECTION. Furnish and install 
a No. .. 7 Dye conductor in a .... in. rigid 
(galvanized) conduit from the neutral bus in the light- 
ing switchboard to a l-in. or larger cold water pipe in 
the boiler room. Water pipe connection shall be with 
ground fitting that bonds both conduit and 
conductor to water pipe. Furnish and install a No. ...., 
Type bonding jumper with approved ground 
clamps around the water meter. 
GROUNDING BUS in the switchboard room shall 
be (size) copper bus bar, as shown on plans, mounted 
in. above finished floor. Bus shall be drilled and 
tapped to receive a No. grounding cable connec- 
tion from the three-rod ground assembly and ground 
connections for equipment in the switchboard room. 
Furnish and install a (size) copper bus bar from the 
main ground bus to each equipment item. Bus shall be 
recessed flush in the finished floor. Necessary grounding 
and patching around bars to be done by the electrical 
contractor. 


bare stranded ground cable to equip- 
bare stranded 
in. below grade 


2.52 Bonding Methods 


Specify bonding methods to insure ground continuity 
at expansion pull boxes or conduit sleeves, cable sheaths 
in manholes, ete. 

Bonding jumpers to maintain ground continuity at 
raceway and pull box expansion joints shall be No. 
stranded cable, or (size) copper braid installed with 
approved ground fittings. 

Grounding jumpers shall be installed across all water 
meters in the building. Jumpers shall be No. 
stranded cable, or (size) copper bus securely attached 
to the water pipe with approved ground fittings. 


2.53 Installation 


The tops of all ground rods shall extend .... in. 
above finished grade. 

Ground plates, metal mesh arrangements, ground 
cable grids and cables connecting ground rod assemblies 
and grounded equipment shall be installed .... in. 
below finished grade. 

Grounding conductors shall be so installed as to per- 
mit shortest and most direct path from equipment to 
ground. 

Unless otherwise specified, all ground conductors shall 
be installed in exposed metal conduit with both con- 
ductor and conduit bonded at each end. 

All connections to ground conductors shall be acces- 
sible for inspection and made with approved solderless 
connectors brazed (or bolted) to the equipment or struc- 
ture to be grounded. All contact surfaces shall be thor- 
oughly cleaned before connections are made to insure 
good metal to metal contact. Follow engineer’s recom- 
mendations. 

Ground busbar shall be continuous throughout its 
length without joints or splices. All taps from the main 
ground busbar shall be of approved solderless connec- 
tion with all contact surfaces clean. Cap screws, bolts, 
nuts, and washers shall be silicon bronze. 


2.54 Tests 


The resistance between ground and absolute earth 
shall not exceed .... ohms and shall be measured by the 
electrical contractor in the presence of (authorized per- 
sonnel) before equipment is placed in operation. 
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3.0 Transformers 


An increasingly greater number of transformers is 
being used and specified in the design and installation 
of modern seteinal distribution systems. For engineer- ae CHECK LIST 
; gee: a AE LERLGS . [] Application 
ing and economic reasons, higher in-plant and in-building : 
distribution voltages are being used to carry large blocks — main transformer 
of power with smaller copper to highly concentrated load — master station 
areas. At these points transformers step down primary — load center substation 
distribution (from 2.4 to 13.8 kv) voltages to secondary local wensianediiia 
utilization levels (120/208, 480, 480/277,  etc.). ‘al 
Secondary feeders, circuits and their inherent power ee fanaa: 
losses are kept to an absoluate minimum. L] Characteristics 
Several equipment developments have expanded the — primary voltage and connections 
practical application range of transformers to interior — secondary voltage and connections 
wiring systems in plants, commercial buildings and high- 
rise residential (apartment) structures. Among them are: 
a. The metalclad unit substation or power center; 
an integrated combination of transformers and switch- 
gear fully self-contained and protected and designed for — percentage taps, number 
free standing installation without vault protection in — polarity 


ve plants ape pi a — noise level, decibel rating 
> re Sata tune < Ts % cing . 
>». Lhe variety of dry-type transformers, ranging in — type of coils and enclosure 


capacity from about 1% kva to approximately 5,000 kva, t 'T f 
which require no special enclosures and may be installed O ‘aia ee ee 
in practically any indoor location. — liquid cooled 
c. Transformer design improvements which reduce a. oil 
noise level. Units now have sound level (decibel) ratings b. non-inflammable liquid 
that can be matched to application limitations. This is — air cooled dry type 
an important consideration in commercial building and ed inet ae filled 
apartment areas where transformer hum might be ne ee re 
objectionable. Related Equipment 
Specifications and drawings should reflect such instal- — bus structure 
lation and operating considerations as: transformer loca- — primary switching 
tion; accessibility; inspection ease; surrounding structural 
conditions; atmospheric conditions (dust, humidity, mois- 
ture, corrosive elements, etc.). Indicate type of venti- 
lation and/or filtered air circulation facilities to be in- — temperature alarm system 
stalled; also dimensional separation between transformers ventilation 
and between units and adjacent walls. — natural circulation 
Transformer noise level is another basic specification — fan forced circulation 
consideration where dry-type units are to be installed Location and installation 
in areas where transformer hum might be objectionable. 
Definitely specify decibel rating of selected units to be ~ outdoor fence-enclosed CONCTONS HEE 
installed in specific areas. Make this an integral part of — separate building or vault enclosure 
desired characteristics—such as kva, voltage, phase, etc. — indoor vault or special room 
Reflected noise can be reduced by placing transformers — roof, open or structural enclosure 
at a 5° to 15° angle (rather than parallel) to adjacent 
walls. Addition of sound-absorbing material to walls 
and room interiors also helps attenuate noise. If either wre 
one or a combination of these techniques is to be used — roof truss or building columns 
be sure to indicate same in the specifications with Related Drawings 
particular emphasis on transformer location. — one line diagram 
Where a number of small single-phase transformers 
are used on a feeder to provide utilization voltages for sentiietios 
lighting, receptacles, etc., specifications should clearly . ‘ 
indicate that the primary connections of such units — mounting and support details 
should be balanced on the 3-phase feeder circuit. — plan and elevation for equipment 
System design considerations affecting transformer in- alignment 
stallation should be reflected in the specifications. A [] Other items dictated by specific project 
transformer specification may be contained in a single 
paragraph or group of clauses; or it may consist of a 


— frequency 
— kva rating 
— impedance 


— secondary switching 
— instrumentation 


— indoor balcony, open or enclosed 
— main floor 


— vault construction, noise attenuation, 
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related series of numbered or itemized statements. In 
either case, such statements or clauses should be explicit. 
A complete specification could cover any or all of the 
following detailed information. Examples of typical 
clauses are shown in boldface type in following para- 
graphs. 


3.1 Application 


Cover intended use, purpose, relation to other sections 
of the system. 


3.11 Main Transformer 


Where utility primary service is stepped directly to 
desired utilization level, as in a simple radial distribu- 
tion system. 


3.12 Master Station 


Generally supplied by primary service conductors, with 
secondaries in turn supplying two or more transformer 
substantions located in various parts of the customer's 
premises. A typical general clause may be as follows. 

Master station shall be designed for (outdoor or indoor) 
installation. It shall consist of transforming and co- 
ordinating combinations of high-voltage and low-voltage 
switchgear, installed in accordance with the feeder dia- 
gram and at the location shown on the plans. 

This should be supplemented by relevant equipment 
clauses. 


3.13 Load-Center Substation 


Where in-plant distribution voltage is stepped to 
utilization level near center of electrical load. ‘Trans- 
former may be separate unit or integrated with a unit 
substation. (See Section 4.0—Unit Substations 4.3) 


3.14 Local Transformer 


For specific application; located as close as possible to 
that item or application, such as lighting installation, 
individual motor or group of machines, bus structure for 
small tools, etc. 








This method applies in 

cases where Dusway |s 

not on the same column 
15 kva dry type transformer 
480/120/208 3¢ 4W 


n fusible sw 














COLUMN-MOUNTED dry-type transformer fed by power bus 
duct permits spot service to lighting panels throughout a plant. 
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Average Sound Levels (Decibels) For Various 
Occupancies 


(Use as guide for specifying sound-rated transformers) 


Occupancy Decibel Range 
Apartments and hotels a 35-45 
Average factory....... DAW = oh oie whee 70 
Classrooms and lecture rooms nae 35-40 
Hospitals, auditoriums, churches aioe 35-40 
Private offices, conference rooms... . 
Offices—small . aa 
aslo (3 to 10 ded). ' 
—WONGO..... 6c ceee 
factory. 
Stores—average jana ; 
large (5 or more derta) 
Residence-—without radio. . 
with radio, conversation. 
Radio, recording, television. ..... Bees 25-30 
Theaters, music rooms .......... Pears 30-35 
Street—average eT ae 80 


Note: Manufacturers now market dry-type transformers up through 50 
kva, single phase and 150 kva, 3 phase, with rated sound levels 
of 45 decibels or below measured in accordance with NEMA 
Standard ST 1—4.11. 





A typical prototype specification clause might read as 
follows: 

All dry-type transformers shall be phase, 60- 
cycle, two-winding type; ... volt primary; .../... volt 
secondary with grounded neutral. Rated capacity shall 
be... kva (or as otherwise noted herein or on the plans). 
All transformers shall have (number) ..% full capacity 
taps (below) (above) normal. 

Units shall be designed for quiet operation with a 
decibel rating not to exceed . . . db; shall be (floor, wall, 
ceiling) mounted on ... vibration eliminators, Circuit 
connections shall be in (rigid) (flexible) (metal) (non- 
metallic) conduit in approved manner. 

Transformer shall be Type ..., as manufactured by 

Company, or approved equal. 


3.15 Special Transformers 


For applications other than normal power, lighting 
and heating; such as X-ray and high-frequency use, low 
voltage for remote control or signal systems, electric 
furnaces, electric discharge lighting, hazardous locations, 
current transformers, etc. 


3.2 Characteristics 


3.21 Nameplate Data 


Rated kva, frequency, primary and secondary voltages, 
percent taps, manufacturer, serial number, style, form, 
polarity, impedance. If pertinent, add decibel level. 


3.22 Ratings 


Transformer shall be rated for .../... kva, oil insu- 
lated (non-inflammable liquid filled, air cooled, etc.), 
3 phase, 60 cycles, °C temperature rise, . . . volts 
delta primary, volts wye secondary, with solidly 
grounded neutral. High-voltage windings shall be pro- 
vided with 242% taps, two above and two below normal, 
externally operated manual tap-changer handle arranged 
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for padlocking in each position. Taps may be changed 
only when transformer is de-energized. ‘They provide 
means for adjusting to average supply voltage. 

Automatic tap-changing equipment for operation under 
load shall be installed on low-voltage side to maintain 
constant voltage on low-voltage terminals (or some point 
on the feeder). 

Transformer shall be Type .... as manufactured by 

Company, or approved equal. 


3.23 Liquid Filled 


Oil. 
Non-inflammable liquid. 


3.24 Dry 


Air cooled: natural convection, fan-forced. 
Sealed: inert gas filled. 


3.3 Construction 


3.31 Switches 


Primary and secondary disconnecting mediums, con- 
nections for parallel operation (secondary ties). 


3.32 Bus Structure 


Primary and secondary, copper or aluminum. 


3.33 Enclosure 


Sealed transformer tank shall be equipped with drain 
and sampling valves, filter-press connections, magnetic 
oil gauge with alarm contacts, relief diaphragm, ground 
block and top-oil dial-type thermometer. It shall also 
have nameplate, delta-wye terminal board, neutral bush- 
ing, provision for future addition of automatically con- 
trolled fans to give continuous overload rating of ... kva. 


3.34 Related Instruments 


Where pertinent, specify instruments to be furnished 
with transformer such as oil gauge, dial-type thermom- 
eter, pressure-vacuum gauge, etc. Add details of temper- 
ature alarm system—visual, audible or both. When trans- 
former is integral part of a self-contained power center 
or unit substation, metering and control facilities are 
incorporated in the unit sub specification. 


3.35 Related Sections 


(See Section 4.0—Unit Substation 4.3) 


3.36 Details of Accessories 


Bushing, core and coil details. 

High-voltage bushings shall be stud (pothead, wiping 
sleeve, etc.) type, cover (or sidewall) mounted. Low- 
voltage bushings shall be stud (etc.) type, cover mounted. 
All bushings shall have suitable gaskets to provide a 
tight fit. 

Individual high-voltage and low-voltage coils shall be 
wound on separately formed barriers in order to facilitate 
removal of the coils in case of repairs being required. 
Windings shall consist of copper (or aluminum) coils 
suitably insulated, thoroughly dried and vacuum treated. 

Core shall be manufactured of high-grade non-aging 
sheet-steel laminations, properly annealed, treated and 
insulated from each other in accordance with approved 
practice. 
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ELEVATION 


TRANSFORMER-VAULT plan, with relative location of units 
and complex secondary connections, gives estimator and in- 
stalling contractor clear picture of designer’s intent. 


These transformers shall be guaranteed against load 
and total losses, and the limiting dimensions and net and 
shipping weights; also the regulation at 100% and 
80% power factor shall be given. Testing shall conform 
to ASA transformer standards, and units must meet all 
ASA acceptance tests. 


3.4 Location 


Indicate transformer location, with dimensional details 
if necessary. Check local utility regulations. 


3.41 Outdoor 


Give explanatory clauses describing outdoor installa- 
tion. Cover such features as: (pole mounted, roof, 
fenced, concrete pad, external wall brackets, housed, 
protected, etc.). 

The following is a typical descriptive specification: 

The main outdoor transformer station shall include 
a complete packaged ... column switching structure for 
control of the incoming ... kv circuits. It shall have 
spacing, clearances and mechanical details in conformity 
with NEMA Power Switching Standards. The structure 
shall be of galvanized steel (or aluminum), completely 
shop fabricated with column and trusses assembled, and 
including bolts for erection, mounting and anchoring; 
station luminaires, control cable within station. 

Also to be included are ... kv bus supports and fit- 
tings, connectors, conductors, strain, and grounding mate- 
rials to interconnect the station apparatus. The outdoor 
station shall also include a concrete pad to support trans- 
formers and switchgear (per following specifications). 


3.42 Indoor 


State how transformers are to be installed (vault, plat- 
form or balcony, basement, interior walls, column or truss 
brackets). 

Give pertinent information about transformer vault or 
room (construction, ventilation, drainage, access, type 
of door, foundation channels, bolting arrangements, serv- 
ice facilities). Add detailed drawings where necessary. 
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4.0 Circuit Switching 
and Protection 


CHECK LIST 


[] Circuit Characteristics 
— voltage 
— phase 
— ampere load 
— interrupting capacity 
[] Service-Entrance Equipment 
Primary 
— circuit breakers 
— interrupter switches 
Secondary 
— circuit breakers 
— fused switches 
— bolted pressure-contact switches 
— combination circuit breakers and fuses 
[|] Primary Distribution Center 
— interrupter switches, number and size 
— circuit breakers, number and size 
— type of equipment enclosure 
— associated wiring and connections 
[] Unit Substation 
— primary and secondary disconnect 
— transformer type and rating 
— low-voltage section 
— number, type and size of units 
— substation construction 
— type and arrangement of enclosure 
— instrumentation 
— bus and connection data 
— circuit tie and interlocking 
[] Control Center or Switchboard 
— main disconnect 
— type, size 
— branch-circuit units 
— number, type and size 


Facilities for circuit switching and protection at various 
division points of an electrical system are generally 
covered by descriptive specification paragraphs or clauses 
covering selected related equipment items. These sup- 
plement riser diagrams and detailed equipment drawings. 

Present design trends logically place such equipment in 
two basic classifications: primary (2.4 kv to 13.8 ky, etc.); 
and secondary (under 600 volts). This follows similar 
classifications in Section 2.0 Service Entrances, and Sec- 
tion 5.0 Feeders. A complete primary and/or secondary 
distribution specification can be developed by selecting 
applicable clauses from these and other relevant speci- 
heation sections. 


— construction 
— type and arrangement of enclosure 
— bus and connection data 
— metering or instrumentation details, 
if any 
[] Panelboards — Power and Lighting 
— size and arrangement of main bus 
— number of branch-circuit devices 
— circuit breakers 
— fuse and switch assembly 
— size and number of poles of each 
— enclosing cabinet and trim, doors and 
locks 
— flush — surface 
[_] High-Frequency Lighting Panels — need 
for detailed specification clauses 
[] Safety Switches 
— type and size 
[] Capacitors 
— voltage 
— kvar rating 
— location 
— switching, manual, automatic 
— installation, single, group 
[] Fuses 
— size and type 
— one time 
— renewable 
— time delay 
— dual element 
— high interrupting capacity 
— high-current limitation 
— number of spares 
[] Other items dictated by specific project 


In addition to normal ratings (volts, amperes, phase, 
overcurrent protection), interrupting capacity is becom- 
ing an increasingly important specification requirement— 
particularly on equipment for service-entrance use. Pro- 
tection must be provided against the higher short-circuit 
or fault-current levels inherent with today’s increased 
power generation and transmission capacities. Engineer- 
ing analysis of distribution system impedance and avail- 
able short-circuit currents is reflected in selection and 
specification of interrupting-capacity-rated equipment. 

Depending upon design concept, circuit switching and 
protection equipment may be designated as: 

a. Individual, enclosed externally operable switch and 
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fuse (or circuit breaker) items; or a group of enclosed 
fused switches (or circuit breakers). 

b. Assemblies of fused switches (or circuit breakers) in 
a single enclosure, such as distribution and branch-circuit 
panelboards. 

c. Totally enclosed, free-standing, metalclad switch- 
gear such as a distribution center, load center, motor- 
control center, or unit substation with integral trans- 
former. When such equipment is to be delivered in a 
number of site-connected sections, or cubicles, indicate 
same as well as dimensional data. This type of informa- 
tion helps the contractor estimate accurately the equip- 
ment handling and installation time. 

Specification information on circuit disconnects and 
protection component items should include: voltage, 
phase, number of poles, overcurrent rating, interrupting- 
capacity rating (where pertinent), number of units, type 
of enclosure. 

Where distribution and branch-circuit panelboards, 
load centers, or switchgear are involved, specify the num- 
ber, type (copper or aluminum) and capacity of main bus- 
bars; rating (as above) and type (fused switch or circuit 
breaker) of main disconnect; the number (quantity) 
rating (as above) and type (fused switch or circuit break- 
ers) of branch-circuit devices; plus the number of spare 
units or spaces to be included in the assembly. 

This information may be presented in descriptive form, 
or by simply indicating a manufacturer’s catalog number 
if the sclected equipment is a standard catalog” item, 


4.1 Service-Entrance Switches 


Service-entrance equipment may be installed separately 
or in combination with switching centers or distribution 
panelboards or switchboards. Clearly indicate on the 
plans and in the specifications which type is intended and 
include pertinent descriptive information. 


4.12 Primary Service Equipment 


a. Interrupter switches. 

b. Circuit breakers. 

Indicate manufacturer’s name, type number, or other 
identifving designation; number of poles, volts, amperes, 
interrupting capacity and type of operation (manual) 
(automatic). Specify type and style of enclosure (indoor 
or outdoor) and type of conduit or cable entrance and 
exit fittings; pertinent data on enclosed equipment. 

A typical specification for an interrupter switch might 
read as follows: 

The electrical contractor shall furnish and install a 
3-pole, 2-position (open-close), group-operated, fused air- 
interrupter switch rated ... amps with an interrupting 
rating of ... amps at ... kv. Switch shall be Type ... 
as manufactured by Company, or approved equal; 
shall be mounted in a suitable metal enclosure equipped 
with an interlock to permit access to fuses only when 
switch is in open position, 

Power fuses shall have an interrupting rating of .... 
amps RMS, . . . kva symmetrical at . . . . volts; shall be 

Type as manufactured by Company, or 
approved equal. 


4.13 Secondary Service Equipment 


a. Fused switch: The electrical contractor shall furnish 
and install where shown on the plans a ... amp, .. 
volt, ... pole (solid neutral) fused switch in a NE MA 
Type | .. enclosure as a service-entrance disconnect. 
Switch shall be UL listed as suitable for use as service 
equipment. 
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Switch shall be of the positive-action, quick-make, 
quick-break type with interlocking cover that prevents 
opening door when external handle is in “on” position. 
Switch shall be Company, Type , Catalog 
No. ..., or approved equal. 

In the 1200-amp to 6000-amp range, up to 600 volts, 
bolted pressure-contact switches are available as service- 
entrance equipment. They are used with high-capacity 
current-limiting or non-current limiting fuses (as _re- 
quired). When the design incorporates equipment of 
this type, follow the above specification procedure noting 
make, type, electrical rating, enclosure (ventilated); also 
make, type, rating and number of high-capacity fuses. 

b. Circuit breaker disconnect: The electrical contractor 
shall furnish and install where indicated on the plans a 

. amp, ... volt, ... pole circuit breaker in a NEMA 
Type ... enclosure. Breaker shall be manually operated, 
trip-free and designed so that all poles open simultane- 
ously. Tripping mechanism shall be (thermally, mag- 
netically) operated; shall open imstantaneously on short 
circuits and have time delay on overloads; shall have 
effective sealing against tampering. Breaker shall be Type 

, Catalog No. ..., as manufactured by the 
Company, or approved equal. 

Coordinated combinations of circuit breakers and cur- 
rent-limiting fuses are available for use as high-capacity 
secondary service equipment where fault currents beyond 
the interrupting ratings of the breakers will be encoun- 
tered. The fuses interrupt the high fault currents and 
protect the breakers. Specification of this type of equip- 
ment should follow that of conventional circuit breakers 
with attention directed to specific characteristics of the 
selected fuses. Recommendations of fuse manufacturers 
should be closely followed when selecting and specifying 
fuses for this type of application. 

Where service-entrance disconnecting means is to 
consist of two to six switches (circuit breakers) in a com- 
mon enclosure, as permitted by Section 230-70 (g) of 
the National Electrical Code, clearly indicate this on 
the plans and in the specifications. Indicate the volt- 
age, ampere rating and number of poles of each dis- 
connect, fuse or overcurrent protection size, number 
and size of main busbars and type of enclosure. If 
assembly is standard catalog item, give manufacturer's 
name and catalog designation, or approved equal; if 
special assembly, show detailed drawings. 


4.2 Primary Distribution Center 


The electrical contractor shall (furnish), receive, in- 
stall and connect the complete ... kv switching center 
in the ... as indicated on the drawings. The assembly 
shall consist of (number) free-standing metal (steel, 
aluminum) cubicles, each containing a (fused inter- 
rupter switch, circuit breaker) of capacity noted on the 
drawings. 

Cubicles shall be of (indoor, outdoor) type and shall 
be set on and securely fastened to leveled structural 
steel members as indicated on the drawings. Connec- 
tions to the service transformers shall be made with 
(conduit and cable) (high-voltage bus) as noted. Feeder 
cable connections shall be made to terminals provided 
in each cubicle. 

The electrical contractor shall also furnish and install 
a complete lighting system for the switching center as 
noted on the drawings and furnish and install necessary 
conduits for power company’s metering circuits. All 
work shall meet with (utility company, owner, engineer) 
approval. 

Primary switching units shall be as manufactured by 

Company, or approved equal. 
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MAIN DISTRIBUTION SWITCHBOARD 
(All feeder b’kers 1600A 3-P drawout units) 


ONE-LINE DIAGRAM of a secondary main distribution switchboard shows major switching and protection points, also types and 


sizes of equipment devices to be installed. 


The equipment will be shipped in . . . . sections to 
facilitate handling and installation. 


4.3 Unit Substations 


The electrical contractor shall (furnish) receive, move, 
assemble, install and connect the unit sul station(s) as 
indicated on the plans and in accordance with drawings 
furnished by the manufacturer. 

This contractor shall install the necessary level struc- 
tural channels on which the units are to be securely 
fastened; also all connection and pull boxes, conduits, 
supports and other circuit accessories necessary to make 
all high-voltage and low-voltage connections. 

Unit substation(s) shall be as manufactured by the 

Company, or approved equal. Each substation 
shall consist of an incoming primary section with a ... 
ky (interrupter switch) (circuit breaker); a transformer 
section with a kva, .../... volt, 3-phase, air-cooled 
transformer; and a low-voltage section containing (num- 
ber) air circuit breakers of sizes noted for secondary 
feeders. Also necessary tie-breaker, metering and transi- 
tion cubicles as indicated. 

All connections, devices and instruments shall be 
checked thoroughly for proper operation before the unit 
is energized. 

Unit substations must be tailored to the specific elec- 
trical system design with respect to transformer rating, 
and number and sizes of secondary-circuit control de- 
vices. A typical detailed equipment specification for a 
specific unit substation might read as follows: 

The secondary selective unit substations shall be 
rated .../... kva, 3 phase, transforming from ... volts 
to .../... volts. They shall be arranged in sections 
of same height and depth. 

Each substation shall consist of the following: 

a. One incoming section with a ... kv, 3-pole, single- 
throw, gang-operated dry-type load break switch integral 
with the transformer. 

b. One transformer section with a 


kva, 3-phase, 
60-cycle, volt delta, .../... 


volt wye, ait-cooled 
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type, natural draft, ... °C rise, with four ...% full 
capacity taps (two above and two below normal primary 
voltage), necessary insulated kv bus, bare 600-volt 
bus and ground bus complete with connections and 
support. Forced airt-cooling equipment facilities shall 
be provided to obtain ...% greater capacity. This 
equipment shall be automatically controlled from wind- 
ing temperature devices. 

c. One main breaker section with stationary and re- 
movable elements, primary disconnecting devices and 
mechanical interlocks complete with one main air cir- 
cuit breaker of proper capacity for substation rating, and 
tie air circuit breaker of proper rating for transfer of 

..% of substation rating, each draw-out type, triple 
pole, single throw, electrically operated, rated 600 volts, 

rms amp interrupting capacity respectively with 
three time-overcurrent and instantaneous trip coils. 

One ammeter, one voltmeter, transfer switches, poten- 
tial and current transformers. 

d. Two feeder-breaker sections with stationary and 
removable elements, primary disconnecting devices and 
mechanical interlocks complete with six (6) air circuit 
breakers, draw-out type, triple pole, single throw, manu- 
ally operated, rated ... amps, 600 volts rms amp 
interrupting capacity with three time-overcurrent and 
instantaneous short-circuit trip coils and two spaces for 
future breakers. 

Substations shall be arranged in pairs and equipped 
with secondary selective devices to operate as follows: 
Upon loss of bus voltage on one substation, its main 
breaker shall open and its tie breaker and the breaker 
ot the second substation shall close automatically. When 
bus voltage is restored, the main breaker shall be closed 
manually, thereby opening both tie breakers. 


4.4 Control Centers 


The electrical contractor shall furnish and install a 
centralized control center of the self-supporting, totally 
enclosed metal (steel, aluminum) type consisting of 
standard modular dimension units as noted on the plans. 
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The complete control center shall contain main dis- 
connect, branch-circuit breaker and combination line 
starters, and circuit-breaker disconnects of size and type 
and voltage noted on the drawings. Where required, 
start-stop and reset buttons shall be provided in the 
cover of each motor starter section. 

Interior wiring shall be NEMA Class ..., Type ... 
(Class I, Type A, B, C) (Class II, Type B) (Class III, 
Type C). 

Control center shall be furnished complete with neces- 
sary pull boxes, wiring gutters, assembled copper (or 
aluminum) bus connections, terminal blocks and all re- 
quired control features. 

All motor starters and branch breakers shall be (front, 
back-to-back) mounted and shall be easily accessible for 
maintenance, repair or replacement. 

Control centers shall be as manufactured by the 

Company, or approved equal. 


4.5 Switchboards 


Furnish and install a dead-front type, completely metal 
enclosed, self-supporting secondary power switchboard 
consisting of (number) panels, or cubicles, containing 
circuit breakers (fusible switch assemblies) of the num- 
ber, rating and type noted herein or shown on the 
drawings. 

a. Circuit breakers shall be (stationary-mounted) 
(molded-case) (draw-out) type of capacities and number 
of poles indicated. 

b. Fusible switch assemblies ... pole (or as noted), 
quick-make, quick-break type mounted in a metal en- 
closure with an externally operated handle which can 
be locked in “on” or “off” position. Units shall be of 
sizes listed and shall be removable from the front of the 
board without disturbing adjacent units or the switch- 
board bus structure. 

c. Current-limiting circuit breakers shall combine 
time-delay thermal-trip, instantaneous magnetic-trip, 
and fault-current limiting protection in one complete 
assembly. Units shall have ampere ratings as shown 
and an interrupting rating of rms amps at 
volts. Current-limiting fuses (protectors) shall be 
mounted in a special housing with safety-cover access 
from the front of the board. 

Switchboard main bus and connections to switching 
devices shall be of (copper) (aluminum) of sufficient 
size to limit rated continuous current operating tempera- 
ture rise to 30°C (50°C for circuit-breaker branches). 
All main bus and tap connections shall be silver sur- 
faced and tightly bolted for maximum conductivity. 
Switchboard bus shall be braced for short-circuit stresses 
up to ... rms amps (asymmetrical). 

Switchboard shall be factory assembled, wired and 
tested before delivery, and shall conform to UL and 
NEC standards. Individual units (cubicles) shall be 
designed for bolting together at installation site and 
shall be bonderized and factory painted in standard 
finish. 

Switchboard shall be as manufactured by 
Company, or approved equal. 


4.6 Panelboards 
4.61 Power and Distribution Type 


Where shown on the plans, indicated in the riser 
diagram, and listed in the panelboard schedule, furnish 
and install distribution and power panels of the types 
and sizes noted. Panels shall be installed with top of 
cabinet ... ft, ... in. above floor level. 
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a. Panelboards shall be of the combination switch and 
fuse type with dead-front safety construction incorpo- 
rating (hinged-cover swing out; pullout; quick-make, 
quick-break, safety-interlocked, externally operable han- 
dle) branch-circuit units. 

Panel bus structure shall be for ... volt, ... phase, 

wire service and of sufficient capacity to feed the 
(number) ... pole, ... wire branch-circuit units indi- 
cated. Mains shall be equipped with solderless lugs. 
Branch-circuit units shall be of sizes indicated. 

Panelboard assembly shall be enclosed in a code-gauge 
steel cabinet with flush (surface type) trim and ample 
wiring gutters on top, sides and bottom. Cabinet doors 
shall be equipped with spring (bar) latches (indicate 
whether locks are required and if all shall be keyed alike 
and how many keys are to be furnished). 

Panelboards shall be Type as manufactured by 
the Company, or approved equal. 

b. Distribution panelboards shall be of the dead-front 
safety type equipped with thermal-magnetic (non-inter- 
changeable) circuit-breaker branches of sizes and types 
noted on the drawings or indicated in the panelboard 
schedule. Breakers shall provide instantaneous trip on 
short circuits and time-delay trip on overloads. 

Panel bus structure shall be for ... volt, ... phase, 

. wire service and of sufficient capacity to feed the 
number of branch-circuit breakers indicated. Main bus- 
bars shall be equipped with solcerless lugs. 

Panelboard assembly shall be enclosed in a code-gauge 
steel cabinet with flush (surface type) trim and ample 
wiring gutters on top, sides and bottom. Cabinet doors 
shall be equipped with spring (bar) latches (indicate 
whether locks are required and if all shall be keyed 
alike and how many keys are to be furnished with each 
panel). 

Panelboards shall be Type as manufactured by 
the ...... Company, or approved equal. 


4.62 Lighting Panelboards 


All lighting branch-circuit panelboards shall be of 
the (switch and fuse, circuit-breaker) type of sizes listed 
in the panelloard schedule or noted on the drawings. 
Panels shall have mains only with solderless lugs on the 
main busbars and shall be arranged for service on a ... 
volt, ... phase, ... wire system. 

a. Branches shall have approved molded-block single- 
pole snap-switch units with (Type S) plug fuseholders. 

b. Branches shall have single-pole, thermal-magnetic 
(non-intcrchangea! le) circuit breakers of sizes noted. 

Cabinets for lighting panelboards shall be of code- 
gauge steel with ample wiring gutters for all wires and 
connections. Doors shall be the single type (unless 
otherwise noted) with spring latches (note if locks are 
required, if they should be keyed alike, and how many 
keys should be furnished for each panel). Panel trim 
shall be furnished for flush (surface) mounting as noted. 

Panelboards shall be Type as manufactured by 

Company, or approved equal. 

When lighting panelboards are to be of the narrow, 
single-row construction for mounting in the channel 
of H or I beams, so indicate on the plans and in the 
specifications. Include the necessary pull box contain- 
ing the neutral bar and required wiring duct to connect 
column panel with pull box above. 


4.63 High-Frequency Lighting Panels 


Lighting distribution panels for high-frequency light- 
ing systems differ from conventional panels and must 
be tailored to the specific type of system installed. Cir- 
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SCHEDULE OF circuit-breaker types, sizes and trip settings in 
a main distribution panel. Added data on branch-circuit or 
feeder cable and conduit sizes plus area or load served makes 
this an ideal directory for operation and maintenance. 


cuiting from the frequency converters have a definite 
bearing on panel arrangement. Until electrical com- 
ponents for new distribution concepts, such as_ this, 
become standard catalog items, it is advisable to be more 
detailed and explanatory in specification clauses and to 
provide detailed drawings of components. 

A. specification clause for a single high frequency 
lighting panelboard for a two-converter system might 
read as follows: 

Furnish and install a (manufacturer's name), or ap- 
proved equal, two-section, circuit panelboard for 
the ... cycle, ... volt lighting system where indicated 
on the plans. Panel shall be rated volts line to 
ground, and ... cycles. 

The top section of the panel shall contain (number), 

amp, 2-pole, volt circuit breakers with bus 
connections arranged so that each phase of the 3-phase, 
6-wire, cycle feeder from one converter feeds 
branch-circuit breakers. Converter conductors shall be 
connected to a terminal block at the top of the panel. 

The bottom section of the panel shall be a duplicate 
of the top section with terminal block at the bottom to 
receive conductors from the other converter. 

A steel barrier shall separate the 2-panel sections. 

Each 2-pole branch-circuit breaker shall control (num- 
ber) high-frequency lighting fixtures as shown on the 
plans. 

Panel shall be of the dead-front, safety type with a 
code-gauge sheet metal cabinet and hinged door with 
spring latch and suitable lock. 


4.7 Capacitors 


Where capacitors for power-factor correction are an 
inherent part of the electrical system design, show loca- 
tion of units on the plans. Specify type, voltage and 
kvar rating of units; also method of installation, indi- 
vidually or in banks on frames or racks designed for 
floor, wall, ceiling or column mounting. <A prototype 
specification clause for such equipment might read as 
follows: 

Capacitors for power-factor correction shall be 
type as manufactured by ...... Company, or approved 
equal. Individual units shall be rated ... kvar for op- 
eration on ... volts, phase, cycle circuits. 
Units shall be installed (individually) (in groups) as indi- 
cated on the plans and supported in a suitable frame 
or rack for (indoor) (floor, wall, ceiling, column), (out- 
door) (pole, platform, ground) mounting. Operating 
losses shall not exceed % of the kva rating. In- 
stallation shall be complete with necessary bus work, 
connectors and switching facilities (switches, CBs). 


Circuit breakers (switches) shall be (manually) (elec- 
trically) operated and housed in an integral steel enclo- 
sure. Units shall meet UL, AIEE and NEMA standards. 


4.8 Safety Switches 


The electrical contractor shall furnish and install all 
(fusible, non-fusible) safety switches of sizes noted on 
the drawings. All switches shall be NEMA type (HD) 
(ND) quick-make, quick-break, in NEMA Type 1 gen- 
eral purpose enclosure with interlocking cover, unless 
otherwise indicated. Switches for motor circuits shall be 
horsepower rated. Switches shall be as manufactured by 
the Company, or approved equal. 

Specify the number of special keys or devices to be 
supplied authorized personnel to disengage switch cover 
interlocking mechanism (for inspection or test) without 
interrupting service. 


4.9 Fuses 


Progressive developments in the design and _protec- 
tive capabilities of modern fuses demand careful con- 
sideration when selecting and specifying the variety of 
fuse types available for circuit and equipment protection. 
Where coordination with other fuse protective devices 
and circuit breakers is required, recommendations of 
manufacturers (fuse and breaker) should be followed. 
Hence the importance of one or several specification 
clauses indicating what type of fuse is to be used at 
specific protection points. 

Also important is the mandatory requirement of Sec- 
tion 240-21 of the 1959 NEC that, effective January 1, 
1961, all plug fuseholders and plug fuses shall be of 
Type S_ construction. 

Typical clauses for fuses might read as follows: 

Plug fuses shall be dual-element, time-delay, Type S 
of capacities noted on the (plans) (switchboard, panel, 
feeder schedules, etc.). Fuses shall be (trade name) as 
manufactured by Company, or approved equal. 

Cartridge fuses shall be ... volt (one-time) (renew- 
able) of ampere ratings noted. Fuses shall be (trade 
name) as manufactured by Company, or ap- 
proved equal. 

Fuses indicated by symbol ( ) shall be ... volt, 
dual-element cartridge type capable of carrying 500% 
indicated rating for a minimum of 10 seconds; shall have 
minimum short-circuit interrupting capacity of 100,000 
RMS amps; shall have standard NEC dimensions. Fuses 
shall be (trade name) (or catalog designation) as manu- 
factured by Company, or approved equal. 

Current-limiting fuses indicated by symbol (_ ) shall 
be ... volt, silver-sand type with high degree of current 
limitation and a minimum short-circuit interrupting 
capacity of 200,000 rms amps. Fuses 600 amps and 
under shall have standard NEC dimensions; over 600 
amps, dimensions to fit switchgear as specified. Fuses 
shall be (trade name or type) as manufactured by 
Company, or approved equal. 

High-capacity current-limiting fuses indicated by sym- 
bol ( ) for circuits above 600 amps shall be ... volt 
range with a minimum short-circuit interrupting capacity 
of 200,000 rms amps; shall have characteristics to co- 
ordinate with other fuses as noted; and dimensions to 
mount in switchgear as specified. Fuses shall be (trade 
name or type) as manufactured by ... Company, or ap- 
proved equal. 

The electrical contractor shall furnish spare fuses con- 
sisting of one set for the mains and 10% of all sizes and 
types of other fuses installed on the project. 
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5.0 Feeders 


Good feeder design takes into consideration electric 
demand, voltage drop and spare capacity for future sys- 
ttm expansion. This is reflected in the plans and speci- 
fications. It is important to proper installation and system 
operation that all feeders be identified in the plans and 
specifications with pertinent information regarding size, 
voltage, insulation, supporting raceway, routing, installa 
tion and termination details. 

Such information can be clearly listed in capsule form 
in a Feeder Schedule included on the plans or in the 
specifications. Schedule headings can be (reading from 
left to mght): From—To; Feeder No.; Raceway type 
ind size; Cable type, size, voltage, number of conductors; 
Length; and if necessary, pull, splice and cable support 
boxes. 

If the feeder distribution system is extensive, feeder 
specifications can be divided into primary (over 600 
volts) and secondary (600 volts or less) sections with 
separate schedules and specification clauses for each. 

Physical characteristics of electrical feeders depend 
upon the design requirements of the specific project. 
Feeders may be conduit and cable, armored cable, aerial 
cable, busduct, etc. Clearly indicate with appropriate 
specification clauses, the physical composition, or “wiring 
method” pertaining to each feeder or group of feeders; 
plus definitive statements relating to transition from one 
tvpe to another. 

One method of developing a feeder specification is 
to start with a general description of the feeder system 
for the specific project, then add supplementary clauses 
covering individual components of the complete system 
as required by the design. The format of this section 
is designed to facilitate such an approach, with typical 
specification clauses appearing in boldface type. 


5.1 Classification 


5.11 Primary Feeders 


The electrical contractor shall furnish and install a 
complete ... volt, ... phase, ... wire primary feeder 
system from the ... volt switching center to all unit 
substations as shown on Drawing No. .... Types and 
sizes of individual feeders shall be as indicated in the 
Feeder Schedule on the drawings (or in the specifica- 
tions). 

Add relevant supplementary clauses covering material 
items, installation methods, etc., to make a complete 
specification. 


5.12 Secondary Feeders 


Secondary electrical distribution within the building 
(or plant) shall be .../... volt, ... phase, ... wire 
for combined power and lighting. The electrical con- 
tractor shall furnish and install all feeders from the main 
switchboard (or unit substation sections) to the various 
distribution cabinets (or load centers) as shown on the 
plans (Drawing No. ...). 

Feeders shall be of the types and sizes indicated in 
the accompanying Feeder Schedule (Drawing No. or 
specification reference). 


CHECK LIST 


Bus Duct or Bus Assembly — size, type, 
voltage, phase, number of conductors 
Classification of Feeders — voltage and 

phase 


primary — over 600 volts 
secondary — 600 volts and less 
high frequency — cycles and voltage 


Conductors — type (insulation), size, voltage 


aerial cable, self-supporting 
armored cable 

concentric or coaxial cable (hi-cycle 
systems) 

multi-conductor assembly 

single conductor 

open wiring 


Feeder Schedule — from — to, feeder No., 
raceway type, type and size of cable, 
length 

Installation — as noted on plans 
Overhead 


— conduit (metal, plastic, etc.) 

— aerial cable supports 

— cable troughs, wireways, 
ladder racks, etc. 

— open wiring construction 
(indoors) 

— pole line construction 


Underground 


— direct burial cables 

— ducts (conduit — metal, fibre, 
asbestos-cement, tile, plastic, etc.) 

— protection (concrete envel- 
opes, creosoted planks, sand 
fill, conduit ells, etc.) 


Routing of Feeders — parallel to lot and 
building lines, clearances from other 
systems, etc. 

Structures — cable support, pull and splice 
boxes 


— duct manholes 
— special raceway supports 


[] Terminations — methods 


— at switchgear, etc. 
— at manholes 
— splices and taps 


([] Supplementary items dictated by the 
specific project design 
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FEEDER INFORMATION on distribution plan establishes 
number and size of conductors and raceways for each feeder 


Add relevant supplementary clauses covering material 
items, installation methods, etc., to complete the system 
specification. 

If the design calls for separate feeders for power and 
lighting make this clear in the specifications and on 
the plans. 


5.2 Underground Systems 
5.21 Ducts and Cables 


The electrical contractor shall furnish and install a 
complete underground distribution system for the 
volt, phase, wite feeders shown on Drawing 
No. He shall be responsible for all excavating, 
draining trenches, forming of duct assembly and _pro- 
tective concrete envelope, backfilling and removal of 
excess earth. 

Ducts shall be (steel, fiber, asbestos-cement, PVC 
plastic) conduits of sizes noted on the plans and in the 
Feeder Schedule. Ducts shall be as manufactured by 
(company), or approved equal. All duct joints shall be 
waterproofed according to manufacturer's recommenda- 
tions. 

All underground conduits shall be encased in a ... 
in. by ... in. concrete envelope of mix and 
arranged in tiers as noted on the duct-bank cross-sectional 
drawing. Ducts shall be installed below normal frost 
line at least in. below finished grade (at least 
in. below grade for high-voltage feeders). Banked con- 
duits shall be held securely in place, at a minimum 
... In, spacing between conduits, by approved sepa- 
rators installed at 5-ft intervals. 

Where the concrete duct envelope crosses roadways, 
soft fill or other utility mains, it shall be reinforced with 

. in. steel reinforcing rods as shown in the duct cross- 
sectional drawing. Reinforcing shall extend ft be- 
yond area requiring additional protection. 

Ducts shall be installed with a 3-in. per 100-ft down- 
ward slope from buildings or section high points toward 
manholes, which are to be provided with drainage facili- 
ties. 

Conduit terminations at manholes and building walls 
shall be with endbells suitable for the type of duct 
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5 Sets of 4°500 MCM 


in system; supplements specification data; 
estimating and installation. 


and _ simplifies 


installed. Spare conduits noted on plans shall be pro- 
vided with a No. ... galvanized steel drag wire. All 
ducts shall be swabbed clean before cable installation. 
Spare ducts shall be plugged at both ends and conduits 
provided with a watertight seal after cable installation. 

Manholes shall be of the size and type indicated on 
the drawings. Cables shall be trained in manholes and 
supported on racks and hooks as indicated. The elec- 
trical contractor shall furnish and install all inserts, racks 
and supports necessary. 


5.22 Direct-Burial Cables 


Underground feeders of direct-burial cable type, where 
noted on the plans, shall be (company), (trade name), 
Type ..., or approved equal, with a conductor 
insulation and over-all ... moisture-proof jacket. 

Single-conductor (or multi-conductor) cables shall be 
of sizes indicated in the Feeder Schedule and shall be 
installed not less than in. below finished grade. 
Cables shall rest on and be covered with a ... in. layer 
of sand to prevent cable damage from sharp objects in 
the fill. Additional protection at points noted on the 
drawings, or specified herein, shall be provided by install- 
ing creosoted planks between cable sand and trench fill. 

All cables shall enter manholes, building walls, or 
termination points through a protective galvanized-steel 
conduit sleeve of appropriate size. Open end of sleeves 
shall be provided with a moisture seal after cable is 
installed. Seal shall be type approved for system voltage 
and cable insulation. 


5.3 Conduit Raceways 


Where noted on the plans, overhead feeders shall be 
installed in conduit raceways of the sizes and types indi- 
cated in the Feeder Schedule. All conduits shall be 
securely fastened to building structure and run parallel 
or at right angles to building walls. 


5.31 Conduit Type 


Raceways shall be (describe protective coating and 
finish) heavy-wall, rigid steel (or aluminum) conduit as 
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noted on the plans or specified herein. Steel conduit 
shall be manufactured of mild steel tube of uniform 
thickness and smooth circular bore and shall be approved 
for use as an electrical raceway. Conduit shall be fur- 
nished in standard 10-ft lengths free of defects. 

Conduit shall be as manufactured by the 
Company, or approved equal. 

Where feeders are subject to highly corrosive atmos- 
pheres, as noted on the plans, conduit shall be (plastic- 
coated, or other corrosion-resistant type) as manufactured 
by the Company, or approved equal. 

Where riser conduits, accessible to unauthorized per- 
sonnel, contain feeders above 600 volts, corduits shall 
be encased in a in. concrete envelope, or other 
approved protective means, for a distance of ... ft above 
floor level. 

Conduit ends shall be cut square, threaded and reamed 
to remove burrs and sharp edges. Field threads shall be 
of same type and have same effective length as factory 
cut threads. 

Conduit joints shall be made with approved couplings 
or unions. Bends and offsets shall be made with a hickey 
or power bender without kinking or destroying the 
smooth bore of the conduit. Paralleled conduits shall be 
run straight and true with offsets uniform and sym- 
metrical. 

Conduit terminals at cabinets and boxes shall be 
rigidly secured with locknuts and bushings as required 
by the NEC and local electrical code. On all conduit 
1}-in. trade size and larger, bushings shall be of the 
(insulated) (insulating with double locknut) type as man- 
ufactured by Company, or approved equal. 


5.32 Conduit Supports 


Exposed conduits shall be securely fastened in place 
on maximum ... ft intervals; and hangers, supports or 
fastenings shall be provided at each elbow and at the 
end of each straight run terminating at a box or cabinet. 

Horizontal and vertical conduit runs may be supported 
by one-hole malleable straps, clamp-backs, or other ap- 
proved devices with suitable bolts, expansion shields 
(where needed) or beam-clamps for mounting to build- 
ing structure or special brackets. 

Adjustable hangers may be used to suspend ... in. or 
larger conduits when separately located. 

If adjustable trapeze hangers are used to support 
groups of parallel conduits, U-bolt type clamps shall be 
used at the end of a conduit run and at each elbow. 
J-bolts, or approved clamps, shall be installed on each 
third intermediate trapeze hanger to fasten each conduit. 

Hangers shall be made of durable materials suitable 
for the application involved and shall be painted two 
coats of lead and oil paint. Where excessively corrosive 
conditions are encountered, hanger assemblies shall be 
protected after fabrication by sherardizing or galvanizing, 
special paint or other suitable preservative methods. 

The use of perforated iron for supporting conduits 
will not be permitted. 

The required strength of the supporting equipment 
and size and type of anchors shall be based on the com- 
bined weight of conduit, hanger and cables. 


5.4 Cable Boxes 


The electrical contractor shall furnish and _ install 
junction boxes, pull boxes, cable-support boxes and wir- 
ing troughs as shown on the drawings, herein specified, 
or otherwise required. All boxes shall be of code-gauge 
steel with screw covers fastened with (corrosion-resistant) 
machine screws and painted to resist corrosion. 





QUICK REFERENCE CHART OF SHEET METAL GAUGE 
USS Gauge for Sheet and Plate Steel 





Thickness of Steel in Inches 
Uncoated Sheets Galvanized Sheets 
. 1644 . 1681 
.1345 . 1382 
. 1046 . 1083 
.0747 .0785 
.0598 .0635 
.0478 .0516 
.0359 .0396 
.0299 .0336 
.0239 .0276 
.0179 .0217 
.0149 .0187 
.0120 .0157 


Gauge No. 


Note: Due to variation in manufacture, a plus or minus tolerance of 
approximately 10% is generally recognized and allowed by 
some authorities. 





Boxes shall be supported independently of conduits 
entering them. Brackets, rod hangers, bolts, or other 
suitable supporting methods may be used. 


5.41 Pull and Junction Boxes 


Pull boxes shall be fabricated from No. ... gauge 
sheet metal, with screw covers held in place by corrosion- 
resistant machine screws. Boxes shall be furnished and 
installed where indicated on the plans or where neces- 
sary to facilitate cable pulling and splicing. Box size 
shall be as required by the NEC for the number of 
conduits and conductors entering and leaving it. 

Where feeder splices are to be made, box shall be 
large enough to provide ample work space. 


5.42 Cable Support Boxes 


Vertical cable support boxes made of No. ... gauge 
sheet steel shall be furnished and installed where indi- 
cated on the riser diagram. Boxes shall have removable 
screw covers fastened by corrosion-resistant machine 
screws; shall be large enough to accommodate the feeder 
conduits indicated and provide ample space to install 
cable supports in the riser conduits. 

Individual two-bolt, clamp-type conduit supports of 
... in. by ... in. steel shall be provided for each con- 
duit at floor level. Ends of clamps shall extend sufh- 
ciently over opening to provide a firm conduit bracing 
on the floor. 





CABLE SUPPORT SPACING IN VERTICAL RACEWAYS 





Maximum Space Between 
Conductor Size Supports—in Feet 
No. 18 to No. 1/0.... 100 
a ee TenINE: cc l ce ce ke 80 
250MCM to 350MCM............. 60 
400MCM to 500MCM. . . 50 
600MCM to 750MCM a eee 40 
Above 750MCM...... ae 35 


A handy reference check on spacing of riser feeder cable supports. 
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5.43 Cable Supports 


Cable supports shall be of the ... type, of a size to 
fit the number and size of feeder conductors and size 
of conduit. Supports shall be (company), (trade name), 
or approved equal. 


5.44 Wiring Troughs 


Horizontal wiring troughs shall be furnished and in- 
stalled where noted on the plans (over switchboards, for 
complex offsets and change of direction, in congested 
locations, etc.). Troughs shall be made of ... gauge 
sheet steel with ... finish; have screw covers and insu- 
lated cross-brackets to support conductors at ... ft 
intervals. 

Troughs shall be of sufficient size to accommodate 
feeder conduits and cables and provide ample room for 
installing and training the conductors. 

Where indicated, or considered necessary, troughs 
shall have steel barriers to separate feeder circuits. 

All troughs shall be supported from the building 
structure independent of the conduits entering them. 

Feeders in troughs shall be identified by fireproof tags 
or other approved method. Individual conductors of 
feeder circuits shall be tied together with cabling twine. 


5.5 Accessible Raceways 


5.51 Cable Trays 


Furnish and install a metal (steel, aluminum) cable 
trough (or tray) system to support cable systems as indi- 
cated on the drawings. Troughs (or trays) shall be of 
the (expanded metal, or ladder) type, ... in. deep and 
of widths as indicated; shall be furnished in standard 

ft lengths complete with the required coupling 
accessories, elbows, tees, crosses, branch and _ reducer 
sections, and cable drop-out accessories. 

Trough (tray) assembly shall be (bracket, rod, etc.) 
supported from the building structure as indicated on 
plans, with anti-sway brackets provided where necessary. 

Approved cable support means shall be provided at 
top of long vertical runs. Cables shall be fastened to 
trough (tray) at ... intervals on horizontal runs. 

Where indicated on the plans, provide an approved 
trough (tray) cover to protect conductors. 

Troughs (trays) and all accessories shall be as manu- 
factured by the Company, or approved equal. 


5.52 Wireways 


Where indicated on the plans, approved wireways 
shall be furnished and installed complete with necessary 
complement of fittings, connectors and parts. Sizes shall 
be as indicated on the drawings and installation shall 
be in accordance with manufacturer’s recommendations. 

Wireways shall be as manufactured by the 
Company, or approved equal. Wireways, fittings and 
connectors shall conform to applicable codes and stand- 
ards, 


5.53 Cable Pits and Trenches 


State clearly in specifications where cable pits or 
trenches (under switchboards, etc.) are to be installed 
and method of terminating raceways and feeder cables 
at such locations. 


5.6 Feeder Busduct 


Furnish and install a complete system of ... phase, 
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... wire, ...% neutral, ... volt, interconnected, low- 
impedance feeder busduct of ampere ratings indicated 
on the plans and/or the feeder schedule. Provide the 
necessary transformer drop-outs, offsets, elbows, expansion 
joints, wall and switchboard flanges, cable-tap boxes, and 
switch adapters as noted. 

Busduct runs shall be made up of standard factory 
fabricated and assembled sections interconnected by 
joints designed to maintain rigidity and strength. All 
sections shall carry the UL label and have a short-circuit 
strength meeting NEMA standards. 

Busbars shall be fabricated from 98% conductivity 
copper (60% conductivity electrical conductor grade 
aluminum) and shall be silver-plated over (contact) (en- 
tire) surfaces. 

Suitable removable-cover handholes shall be provided 
at section joints to permit standard high-contact pres- 
sure-bolted busbar connections. 

All duct sections shall be furnished with standard 
hangers as indicated on the plans. All rods, straps, special 
brackets and other approved means of suspending the 
duct runs shall be furnished and installed by the elec- 
trical contractor. 

All feeder busduct shall be 

. or approved equal. 

Where special installation conditions exist, supple- 
ment pecacitad clauses with detailed drawings. 


5.61 Weatherproof Duct 


Where used outdoors, the feeder busduct shall have 
a weatherproof finish on the casing and suitable insulation 
around busbars for outdoor use. Duct shall bear UL label 
as “suitable for use outdoors.” 


5.62 Distribution Duct 


Where busduct is to be used for distribution to in- 
dividual electrical equipment, the “plug-in” type should 
be specified. Typical specification clauses for this type 
of duct are found in Section 6.0 Branch Circuits. 


5.7 Armored Cables 


Where noted on the plans, (primary) (secondary) 
feeders shall be of the interlocked armor cable type. 
Cable shall be ... conductor, ... volt, ... insulation, 
of sizes listed in the Feeder Schedule. The cable as- 
sembly shall be encased in a continuous interlocked 
spiral metal armor of (steel, aluminum, bronze). Cable 
shall be manufactured by the Company, or ap- 
proved equal. 


Company, Type 


Brick cubicle ' ing |i 
W behind CB's CBs tapping light 
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and power up to busway 
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INSTALLATION PLAN for revamping a distribution system 
shows definite location of new feeders and equipment with 
respect to existing items; clarifies specification intent 
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Cables shall be strapped in place on girders and 
columns, following structural members closely, or sup- 
ported by cable troughs or ladder racks as noted on the 
plans. 

Troughs or racks shall be of (steel, aluminum) con- 
struction as manufactured by the Company, or 
approved equal. 

The electrical contractor shall furnish and install all 
brackets or structures necessary to support the racks. 
Where cables cross open areas, cable troughs or racks 
shall be suspended by a. . . in. steel messenger wire, 
or suitable catenary structure, as detailed on the draw- 
ings. 

All cable splices and taps shall be made in approved 
fittings or junction boxes with cable connectors made 
up tight to provide a firm mechanical and electrical con- 
nection. Condvctor connections shall be made with 

. type connectors and insulated for the cable voltage. 

Conductor terminations shall be made in an approved 
manner with . . . type connectors. All contact surfaces 
shall be clean. 

Primary cables shall be terminated with potheads 
having voltage and conductor capacity rating of the 
cables used, or other termination methods recommended 
by the cable manufacturer. Potheads shall be filled with 
compound suitable for the voltage specified and in ac- 
cordance with manufacturer’s recommendations, 


5.8 Wires and Cables 


5.81 Type and Insulation 


All wire and cable for feeder circuits shall conform 
to the latest requirements of the current edition of the 
NEC and shall meet all ASTM specifications. Wire 
and cable shall be new; manufactured since (month, 
year); shall have size, grade of insulation, voltage and 
manufacturer's name permanently marked on outer 
covering at regular intervals; shall be delivered in com- 
plete coils or reels with identifying size and insulation 
tags. 

Wire and cable shall be suitably protected from 
weather and damage during storage and handling and 
shall be in first-class condition when installed. 

Wire and cable shall be as manufactured by the 
Company, or approved equal. 

Sizes, insulation and voltage rating shall be as indi- 
cated on the drawings and listed in the Feeder Schedule. 
In general, wires and cables shall meet the following 
relevant requirements. 

Conductors shall be soft-drawn copper (semi-an- 
nealed EC grade aluminum) with insulation and outer 
covering as noted. Conductor sizes shall be standard 
American Wire Gauge sizes. Conductors No. 8 and 
larger shall be stranded. 

Wire and cable shall be factory color-coded, with a 
separate color for each phase and neutral used con- 
sistently through the system. Note the green coding 
required by the NEC for conductors intended solely for 
grounding purposes. 

Conductors for high-voltage (primary) feeders shall 
be rated ... volts for the system installed. Insulation 
shall be . . . around conductors with a .. . outer covering. 

Conductors for low-voltage (secondary feeders) shall 
be 600-volt, Type RH insulation (or other types, as 
noted) when installed in permanent dry locations above 
grade. 

All 600-volt feeder conductors in conduits or other 
raceways encased in basement concrete slabs, slabs rest- 
ing on fill, installed below grade, or where exposed to 
moisture or weather, shall have moisture-resistant Type 
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Lighting Service 


(RW, RHW, TW, THW, AVL, etc.) insulation. 
Where noted on the plans, or indicated in the Feeder 

Schedule, feeders in excessive high-ambient temperature 

areas shall have Type (AVA, AVB, etc.) insulation. 
All conductors for open-wiring feeders, as noted on 

the plans, or in the Feeder Schedule, shall have Type 
. insulation (triple braid, Type SB, etc.). 


5.82 Aluminum Conductors 


Where aluminum cables are indicated on the plans 
and in the Feeder Schedule, conductors shall be insulated 
aluminum EC grade, semi-annealed, of quality and physi- 
cal characteristics specifically designed for use in interior 
wiring systems. Cable shall be of conventional sizes and 
current capacities as listed in the NEC. 

Conductor sizes shall be as noted on the plans and in 
the Feeder Schedule. Conductor and cable insulation 
shall be Type ..., as noted. 

Wire and cable shall be 
name), or approved equal. 

Splices and terminals shall be made in an approved 
manner with connectors specially designed and approved 
for use with aluminum conductors. 

All conductor ends shall be stripped of insulation 
carefully to avoid nicking the metal. Approved types of 
oxide-inhibiting compounds containing abrasive conduct- 
ing particles shall be applied to the conductor and shall 
thoroughly penetrate spaces between strands. 


Company, (trade 
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DRAWINGS like this showing orientation of multiplicity of 
ducts, conduits and piping do much to simplify and accelerate 
field installation. 


Where bolted, pressure type connectors are used, they 
shall be specially designed for use with aluminum con- 
ductors and shall be drawn up tight to manufacturers’ 
recommendations. 

Where high-compression type connectors are used, 
they shall be of a type specially designed and approved 
for use with aluminum conductors. They shall be of 
exact size to fit the conductors and shall be installed with 
approved hydraulic tools to bring uniform pressure on 
all sides of the joint and assure a permanent high-con- 
ductivity connection. 

Where connections are made between aluminum and 
copper (two dissimilar metals), provision shall be made 
to prevent electrolytic action and all connectors for this 
purpose shall be approved types. 

Connectors shall be (company), Type 
number or trade name), or approved equal. 


.» (catalog 


5.83 Detailed Specifications 


Where feeder cables are to be other than standard 
building wire with other than standard code designa- 
tions, it is frequently necessary to include a detailed 
cable specification. The following is a specification for 
a self-supporting aerial cable assembly describing a par- 
ticular cable in detail: 

The cable assembly shall consist of three single-con- 
ductors, each No. 4/0 AWG, 37 x .0756 concentric 
stranded tinned copper, covered with semi-conducting 
tape, insulated with ozone-resistant butyl-base rubber 
compound to a thickness of 10/64 in., cable and paper 
tape; 0.005-in. tinned-copper shielding tape and cov- 
ered with a 5/64-in. neoprene jacket rated at ... volts. 
The three single-conductors shall be cabled reverse lay 
and bound to a }-in. Copperweld messenger with flat 
copper tape spiralled completely around the over-all assem- 
bly. 
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5.84 Cable Installation 


No conductors shall be drawn into conduits until all 
work which may cause cable damage is completed. Only 
approved cable lubricants shall be used when necessary. 

As far as practicable, all feeder cables shall be con- 
tinuous from origin to panel termination without run- 
ning splices in intermediate pull boxes or splicing 
chambers. Sufficient slack shall be left at the termina- 
tions to make proper connections. 

Unless otherwise noted, each conduit raceway shall 
contain only those conductors constituting a single feeder 
circuit. 

All cable terminals, taps and splices shall be made 
secure with solderless pressure-type connectors, unless 
otherwise specified. Connectors shall be Type . . ., manu- 
factured by the Company, or approved equal. 

Where compression-type connectors are noted on the 
plans and in the specifications, they shall be of the type 
as manufactured by the Company, or approved 
equal, and shall be installed with approved hydraulic tools 
to assure a permanent mechanically secure high-conduc- 
tivity joint. 

Where soldered joints are specified, the cable joint 
shall be mechanically strong before soldering. Solder 
shall be carefully applied without use of acid. Soldered 
connection shall be wrapped with (rubber and friction 
or insulating plastic) tape in manner approved for circuit 
voltage. 

Where conductors are to be connected to metallic 
surfaces, the coated surfaces of the metal shall be polished 
before installing the connector. Lacquer coating of 
conduits shall be removed where ground clamps are to 
be installed. 

The electrical contractor shall furnish and install all 
hangers, racks, cable cleats and supports required to 
make a neat and substantial cable installation. 


5.85 Identification 


Each feeder conductor in a pull box or panel shall 
be identified by metal tag. Tags shall be 1l-in. in diam- 
eter and have stamped numbers and letters }-in. high. 


5.86 High-Frequency Systems 


High-frequency system equipment and components 
are sufficiently different in electrical and physical char- 
acteristics to warrant a separate section in the electrical 
specification. System voltage and frequency; type of 
conductors and raceways; and ratings of equipment 
items should be clearly noted in definitive specification 
clauses. Wherever possible, manufacturers’ names, cata- 
log numbers, or other designations should be used to 
establish type and quality of equipment items. 

To minimize increased electrical losses due to higher 
inductive reactance at higher frequencies, different con- 
ductor arrangements and spacings are employed. This 
is particularly true for heavier power loads at higher 
frequencies (1000 cycles and above). Such design con- 
sideration is reflected in specification selection of con- 
centric conductors, coaxial cables, or the relatively new 
high-frequency busduct which adds a flexibility feature 
not heretofore attainable. The use of non-magnetic 
metal enclosures and raceways also help control electrical 
losses in these instances. 

When standard 60-cycle control devices (fused 
switches, circuit breakers, etc.) are used on high-fre- 
quency systems, they must be derated to prevent exces- 
sive heating. Equipment manufacturers’ recommenda- 
tions in this respect must be followed. Such derating 
should be indicated in the specification clauses. 
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6.0 Branch Circuits 


CHECK 


{_] Bus Duct — size, voltage, phase, number of 
conductors 
— Plug-in type — plug-in tap-offs, capaci- 
tors, ground detectors, etc. 
— trolley type — mobile or stationary tap- 
offs 
[] Circuit Characteristics — amperes, volts, 
phase, frequency (high frequency) 
— air conditioning 
— emergency circuits 
— heating circuits 
— lighting 
— power 
— special equipment 
[] Conductors — size, voltage, type of insula- 
tion 
— armored cable 
— concentric or coaxial (high frequency) 
if used 
mineral insulated 
multi-conductor cables 
non-metallic sheathed 
— open wiring 
— single conductor 
[] Dimmers — lighting circuits 
[_] Hazardous Location Wiring — raceways, 
fittings, accessories 
[] Raceways — type and size 
— cellular concrete floor — header ducts 
and fittings 
— cellular steel floor — header duct and 
fittings 
— conduit — rigid metal, EMT, flexible 
metal, plastic, plastic coated metal 


Branch-circuit design reflects the engineer’s concept 
of adequacy, spare capacity, flexibility and accessibility. 
Specifications and plans should indicate clearly circuit 
types, voltage and phase characteristics, proposed circuit 
routing, type of raceway (conduit, wireways, plug-in bus- 
duct, trolley duct, underfloor duct, cellular floor cells. 
etc.), and supporting methods. 

Where unusual circuiting, installation conditions or 
special provisions are involved, detailed drawings and 
separate specification clauses should be developed and 
incorporated in the electrical specifications. 

One approach to developing a branch-circuit speci- 
fication is to start with a general clause (as follows), 


ELECTRICAL CONSTRUCTION AND 


LIST 


— surface raceways — wireways, troughs, 
trays, etc. 
— underfloor duct — metal, fibre — junc- 
tions and fittings 
[] Raceway Accessories — size and type 
— conduit fittings 
— outlet boxes — flush, surface type 
— junction boxes — flush, surface type 
[] Wiring Devices — amperes, volts, number 
of poles 
Switches 
— push type, toggle, key-operated 
— 3-way, 4-way 
— master switch 
— silent operation 
-— time switch 
Receptacles 
— single, duplex, triplex 
— single circuit, split ci cuit 
— grounded receptacles 
combination 125-, 250-volt, 
grounded 
— circuit-breaking type 
— special purpose 
— twist tight type 
Plates — switch and receptacle 
— metal, plastic 
single or gang installation 
combination switch and receptacle 
and/or pilot light 
— flush or surface type 
— weatherproof 
[] Low-Voltage Switching — switches, relays, 
master switches 
[] Supplementary items dictated by specific 
project design 


then add relevant component clauses selected from the 
prototype examples presented in boldface type through- 
out this section. 

The electrical contractor shall furnish and install all 
raceways, conductors (of type noted), outlet boxes, wiring 
devices, fittings and necessary supporting facilities for 
the ... volt phase, wire branch-circuit sys- 
tems indicated in the plans and specifications. Equip- 
ment shall conform to requirements noted in succeeding 
specification clauses. 

All branch circuits shall be installed as shown on the 
plans. Minimum size conductors shall be No. 12, Type 

insulation, 600 volts, except as otherwise noted. 
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BRANCH-CIRCUIT LAYOUTS shouid be 


ciear, concise and factua! 


Where unusual methods are specified, addition of detailed 


ketches eliminates misunderstanding on part of estimator and installation crew. 


Larger size conductors shall be used where noted herein 
or indicated on the drawings. 

Outlets shall be located as shown on the plans. Where 
located in paneled work or other special interior finish, 
they shall be properly centered. Boxes shall be of the 
type noted and approved for the specific application. 

Wall switches of specified type and rating shall be 
installed as shown on the plans and shall control the 
outlets indicated. .They shall be mounted ft, 

in. above floor level unless otherwise noted. 

Receptacles shall be of the type and rating specified 
herein or indicated on the plans. They shall be in- 
stalled in. above floor level at designated locations, 
unless otherwise noted on the plans or in the specifica- 
tions. 

Conductors terminating at wired outlets shall extend 
at least 8 in. beyond the outlets to facilitate installation of 
wiring devices or fixtures. All connections shall be 
made mechanically and electrically secure. Splices shall 
be soldered, or made with approved wire connectors, and 
properly insulated for the system voltage. 


6.1 Lighting 


Depending upon the complexity of the design and 
installation, lighting system specifications can be all- 
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inclusive or divided into sections relating to specific 
systems and techniques. In cither case, it is important 
to indicate on the plans the type of branch-circuit race- 
ways, conductors, number of circuits, type of fixtures 
(see Section 7.0), and method of control. ‘T'ypical speci- 
fication clauses follow. 


6.11 General Lighting 


Branch-circuit conductors for the general lighting 
system shall be installed in (specify type of raceways) 
from the panelboards to outlets and between outlets as 
indicated on the plans. 

No wire smaller than No, 12 shall be used for any 
lighting branch circuit. If the single distance from 
panelboard to first outlet exceeds 50 ft, the minimum 
size conductor for this run shall be No. 10. If, in special 
cases, this distance must be exceeded, larger conductors 
of sizes noted on the plans shall be installed. 

Outlets shall be as specified herein and shall be of a 
type approved for installation conditions encountered 
(flush plaster or dry wall, masonry construction, con- 
crete slab, surface mounting boxes or conduit fittings). 

This can be expanded, if desired, by adding typical 
specification clauses covering component parts and acces- 
sories noted elsewhere in this section. 
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6.12 Special Circuits 


Where the design involves lighting other than general 
lighting, add clauses to define each type. This might 
cover, for example, show-window lighting, parking areas, 
private streets and drives, building or area floodlighting. 
Include description of control features. 

Branch-circuit wiring for show windows shall be in- 
stalled as noted on the plans. Circuits shall supply win- 
dow lights only and shall be separately controlled by 
(time switch or manual switches) as indicated. 


6.13 Receptacle Circuits 


Furnish and install branch circuits to receptacle out- 
lets as noted on the plans. Circuits shall be (specify 
conduit and wire, wireways, multi-outlet assemblies, etc.) 
as indicated in specific areas. 

No wire smaller than No. 12 shall be used for any 
branch circuit supplying convenience outlets. No re- 
ceptacles shall be supplied by any circuit (2-wire or 3- 
wire) that also serves one or more lighting outlets. For 
excessively long runs (50 ft or more) from panelboard to 
first receptacle outlet, minimum size wire shall be No. 
10 with conductors between outlets being No. 12. 

Receptacle circuits shall be (fuse, circuit breaker or 
switch) controlled as indicated on the plans. 

Receptacles for specific areas shall be of the size and 
type indicated on the plans and specified herein. 

This part of the specification can be amplified by 
including relevant wiring device clauses noted elsewhere. 


6.2 Emergency Circuits 


Specify emergency circuits as a complete system 
including emergency service or standby power facilities, 
automatic control features, feeders, panelboards, branch 
circuits and outlets. 

The electrical contractor shall furnish and install a 
complete emergency lighting system, as shown on the 
plans, including necessary standby power equipment, 


Floor headers for power, 


Receptacles on sills signal, telephone 


Q-cells terminate 


control accessories, feeders, panels, branch circuits and 
outlets as noted. 

All wiring shall be (specify conduit and wire or other 
method) of sizes indicated on the drawings and shall 
conform to the provisions of the NEC and all other local 
regulations covering this type of installation. 

Supplement this general emergency system specifica- 
tion clause with the necessary relevant clauses covering 
equipment and accessory items. 

Frequently, local or state regulations designate the 
number, location and wattages of lighting outlets; also 
tvpes and ampere-hour or full-load capacity of auxiliary 
emergency systems together with minimum voltages. It 
is good practice to check with local authorities before 
designing and developing specifications for emergency 
equipment and wiring layouts. 


6.21 Independent Sources 


Two or more separate and complete emergency light- 
ing systems with independent current supply. If the 
several supply systems also serve all or part of the general 
lighting system, make this clear in the plans and speci- 
fications. Also include automatic transfer equipment 
necessary to keep emergency lighting circuits energized 
in case of power failure. 


6.22 Standby Generators 


When automatically (or manually started) standby 
generator sets are the emergency power source, include 
definitive specification clauses covering such equipment 
and its related control. A typical specification appears 
in Section 2.0 Service Entrances, Standby Generator 
2.131. 


6.23 Storage-Battery Sets 


Auxiliary storage-battery systems of approved types may 
be provided instead of, or in addition to, independent 
sources for emergency lighting systems. A typical speci- 
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PARTIAL FLOOR PLAN OF CONTROL TOWER 


CELLULAR FLOOR DISTRIBUTION plan shows location and number of header ducts to be installed for ‘“home run” access to 
various cells used as electrical raceways. 
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fication for this equipment appears in Section 2.0 Service 
Entrances, Storage Battery Sets 2.132. 


6.24 Warning Signals 


Approved signal devices of audible or visual type to 
give warming ot derangement of the emergency current 
sources and to indicate when batteries or generator sets 
are carrving the emergency electrical load. 


6.25 Small Battery Circuit 


Small non-compulsory storage-battery system with sep- 
arate circuit to small number of specially equipped light 
ing units located in several important areas. Circuit 1s 
fed from an automatic battery-control panel. 

Control] panel usually consists of an automatic battery 
charging device and an automatic switch or relav to 
turn on auxiliary lighting circuit if normal power source 
fails. Connection must be provided between auxiliary 
lighting-circuit control panel and normal supply to 
operate automatic transfer relay or switch and _ battery 
charger. 

Give details in specifications and on plans, noting 
capacity and voltage of battery and nameplate informa 
tion on automatic transfer switch and battery charger. 
List equipment number and manufacturer's name, o1 
approved equal. 


6.26 Package Units 


Individual unit-equipment emergency-lighting system 
where a complete package unit contains lamps, storage 
battery, charger and automatic transfer relay. Package 
units are shelf- or bracket-mounted at strategic locations 
throughout a building and permanently connected to a 
nearby 115-volt circuit on normal supply. On normal 
supply failure, package unit automatically turns on and 
provides emergency light for a specified time. 

Specify number, location and manufacturer's name, or 
approved equal, of package units to be installed where 
indicated on plans. 


6.27 Main Service Tie 


Connection to supply side of main service, if sufh- 
ciently separated electrically and physically from main 


service disconnect to minimize possibility of simultaneous 
interruption of supply. 

Specify point of connection to main service, size of 
circuit to emergency lighting transformer and/or lighting 
panel; also size of disconnecting means and method of 
control. 


6.3 High-Frequency Circuits 


As previously noted in Section 5.86, separate plans 
and specifications should be developed for high-frequency 
electrical systems. Specific clauses covering branch 
circuits serving lighting and power equipment, as well as 
the equipment itself, should supplement the over-all 
high-frequency system specification. 

Clearly indicate the following: voltage and frequency 
of the system; size and tvpe of conductors (conventional 
wire, concentric conductors, coaxial cable, high-frequency 
busduct); size and type of raceway (metallic, non- 
magnetic); installation instructions. Check manufac- 
turers’ and engineering research data and recommenda- 
tions. Use manufacturers’ designations or catalog 
numbers wherever possible to establish type and quality. 

Where standard 60-cycle control equipment is to be 
specified for high-frequency use, secure manufacturers’ 
recommended derating of units for such application and 
note these values in the specifications. 

A typical general specification for a high-frequency 
lighting installation might read as indicated below. 


6.31 High-Frequency Lighting 


The electrical contractor shall furnish all equipment, 

materials, accessories and labor to install a complete 

cycle, ... volt lighting system for the area as 
noted on drawing No. .... 

From the amp (circuit breaker, fused disconnect) 
in the .. . volt distribution center, run a 3-phase, 60-cycle 
circuit to each of the ... cycle, volt, frequency 
converters noted on the plans. Each circuit shall consist 
of three No. ..., Type ... conductors in ... in. . . . con- 
duit. 

Install and connect the frequency converters and 
related control. 

From each frequency converter install single-phase, . . . 
cycle, ... volt circuits to the high-frequency distribution 
panels as noted on the plans. Each circuit shall consist 
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of two No. .. ., Type . . . conductors in... in... .con- 
duit. 

Branch circuits from the high-frequency panels to the 
lighting outlets shall be single-phase, ... cycle, ... volt. 
Conductors shall be ... No. 12, Type ... installed in 

conduit of size noted on the plans. Each circuit 
shall serve ... fixtures as indicated. Fixtures shall be 
located as shown on the plans and shall be installed .. . 
ft, ... in. above floor level. 


6.32 High-Frequency Converters 


Rotary converter sets are available as compact package 
units which are specifically designed to provide power 
to lighting systems at specific frequency and voltage 
values. The driving motors are conventional units for 
operation at conventional secondary voltages. ‘The 
generators are available to provide power at the desired 
frequency and voltage, such as 3 phase, 600 volt, 420 
cycles, 6 wire (three single-phase circuits), with 300 volts 
maximum to ground. ‘T'ypical rotary converter specifica- 
tions appear in Section 8.0 Motors and Generators. 

Static-type converters are also available. One such 
converter is the magnetic frequency multiplier (360- 
cycle secondary), which has no moving parts, and can 
be considered as a transformer (transforming both volt- 
age and frequency). Another is a transistorized high- 
frequency power source for lighting. One such unit, for 
example, delivers up to 1.5 kw at 1500 cycles and 150 
volts peak. Manufacturers of static-type converters 
should be contacted for specifications covering latest 
developments. 

A basic specification for a static frequency multiplier 
might read as follows. 

The electrical contractor shall furnish and install, 
where indicated on the plans, one (specify number) static 
frequency multiplier(s) rated ... kw, ... volts, 
cycles output. Nominal input rating shall be ... volts, 
60 cycles, 3 phase. Units shall be Model No. ... as 


manufactured by Company, or approved equal. 


6.33 High-Frequency Panelboards 


Distribution panelboards for high-frequency lighting 
circuits are usually built to fit a specific installation 
design. Mains are designed to accommodate one or 
more single-phase feeders from the frequency converter, 
and branch-circuit facilities provide 2-pole, 600-volt 
disconnect and protective means for a specified number of 
single-phase, high-frequency branch circuits. A_ typical 
high-frequency panelboard specification appears in Sec- 
tion 4.0 Switching and Protection. 


6.34 High-Frequency Busduct 


The electrical contractor shall furnish and _ install, 
where indicated on the plans, a system of specially 
designed prefabricated, plug-in type, high frequency bus- 
duct. Busway shall be ... phase, ... wire, of ampere 
capacities noted, and rated for operation on the ... volt, 

.cycle electrical system. Installation shall be complete 
with necessary elbows, offsets, expansion sections, fittings 
and power take-offs to serve the indicated equipment. 

Conductors shall be silver-plated, fully insulated 
(polyvinyl chloride jacket), multiple bars of (copper) 
(aluminum) spaced on very close centers with phase 
collection and transposition designed to equalize power 
distribution and provide low impedance characteristics. 

Busbars, supported by insulating blocks, shall be 
housed in a (steel) (non-magnetic aluminum) enclosure 
providing (number) plug-in openings per standard 10-ft 


section. Sections shall be securely bolted at joints to 
provide maximum contact area and electrical continuity. 
Duct shall be supported at ... ft intervals by approved 
clamps or hangers. 

High-frequency busduct shall be Type ... as manu- 
factured by Company, or approved equal. 

Current take-off devices shall be plug-in (circuit 
breaker, switch) type calibrated for the specified 
cycle frequency; designed for use with the high-frequency 
brstuct; manufactured by Company, or ap- 
proved equal. 

When manufacturers’ technical data and catalog 
designations are available, the above specification clauses 
can be shortened by using catalog designations. 


6.4 Power Circuits 


Branch circuits shall be installed from power distribu- 
tion panels to individual outlets, or control equipment, 
as indicated on the plans. Conductors shall be of the 
size and type noted and installed in (specify type of 
raceway) of size indicated or required by the number of 
condrctors involved. 

Carefully specify cable insulations, controls and race- 
way enclosures for each area involved. 


6.41 Individual Circuits 
Each motor shall be supplied by an individual branch 
circuit from the power distribution center (panelboard) 


indicated on the plans. Circuit conductors and raceways 
shall be of the size and type noted on the drawings. 


6.42 Subfeeders 


Where indicated on the plans, group of motors shall 
be supplied by subfeeders from the distribution center. 
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WIRING DIAGRAM of special 5-section lighting panel with 
contactors simplifies field installation of specified remote 
control circuits. Contactors control groups of breakers serving 
specific circuits. 
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RACEWAY TRANSITIONAL 
details like this should supple- 
ment specifications when un- 
usual construction is involved. 
Such sketches expedite esti- 
mating and installation. 
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Subfeeders shall be brought direct to motor starters (or 
disconnect means) or shall terminate in a (cable trough) 
(bus trough) above the grouped starters with tap con- 
ductors connecting individual starters (or disconnect 
means). Conductors shall be of sizes indicated on the 
plans and troughs shall be sufficiently large to facilitate 
tap connections. 


6.43 Busduct Taps 


Motors shall be supplied by individual taps from the 
plug-in busduct system. Taps or bus plugs shall be 
provided with (disconnect switch, fuses, circuit breakers, 
etc., as required). Circuit shall be extended from bus 
plug to controller in (conduit, flexible conduit, armored 
cable, heavy-duty bus-drop cable, etc.) not to exceed 25 
ft in length. Circuit shall be installed so that conductors 
and terminal connections will not be damaged by 
machine vibration. 

The electrical contractor shall furnish and install all 
motor starters, pushbutton control stations, disconnect 
switches, thermal protective devices and fuses. 

Where motor starters are an integral part of a machine, 
the electrical contractor shall furnish and install thermal 
protective devices and fuses for such units. 


6.43 Heating Circuits 


Specify clearly the number of heating circuits origi- 
nating at a distribution center, the size and type of con- 
ductor and raceways to be installed and the number of 
heating units per circuit. If the heating system is 
extensive, a separate drawing and specification might be 
advisable. 


6.44 Receptacle Circuits 


Note specifically the phase and voltage of receptacle 
circuits; number, size and type of conductors; size and 
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type of raceways; location and height of receptacle units. 

Size and type of receptacles for specific use are also 
important, Clearly state whether they are to be single 
or duplex; standard or locking type; grounded or un- 
grounded; standard or arc-extinguishing type; 2-wire, 
3-wire or 4-wire; standard, weatherproof, dust-tight or 
explosion-proof enclosures. 

Use of manufacturer's name and catalog number, or 
approved equal, establishes equipment quality, facilitates 
identification, estimating and procurement of items. 


6.5 Conductors 


Economic and service conditions may dictate the use 
of several types of conductor insulations in a single 
electrical system design. Clearly indicate types of 
conductors to be installed in specific building areas or 
parts of the electrical system. 


6.51 Conductors in Raceways 


Unless otherwise noted, all branch-circuit conductors 
installed in raceways shall have 600-volt insulation of 
the type indicated and shall be standard AWG size. 
Minimum size shall be No. 12; others as shown on the 
plans. All wire No. 10 and smaller shall be solid; No. 8 
and larger, stranded. 

Conductors shall be soft-drawn copper (EC grade 
aluminum) conforming to ASTM specifications and 
latest requirements of the NEC, 

Wire size, insulation type, and manufacturer's name 
shall be permanently marked on the conductor jacket at 
regular intervals. 

All wire shall be delivered to the job in complete coils 
with an approved tag containing manufacturer’s name, 
wire size and type of insulation. 

Wire shall be color coded with a separate color for 
each phase and neutral used consistently throughout the 
installation. 
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Wire and cable shall be as manufactured by (name one 
or more companies) or approved equal. 

In general, conductors with the following types of 
insulation shall be installed where indicated on the plans 
and noted below: 

a. ‘l'ype R (RH, RU, RUH, T, etc.) in raceways above 

grade in permanent dry locations. 

b. Type RW (RUW, RHW, TW, etc.) in raceways 
exposed to moisture or in concrete slabs on fill or 
below grade. 

c. Type AVA (AVB) in raceways exposed to extremely 
high ambient temperatures. 


6.52 Armored Cable 


Furnish and install approved armored cable for branch 
circuits in the ... area or where indicated on the plans. 
Cable terminals shall be properly bushed at ends and 
securely fastened to outlet boxes with approved 
connectors. 

At least 8 in. of conductor shall be left in boxes for 
splices or connection to devices. 

Armored cable shall be of the best quality designed to 
offer a low-resistance ground path; shall be as manufac- 
tured by Company, or approved equal. 


6.53 Non-Metallic Sheathed Cable 


For all non-metallic sheathed cable branch circuits as 
called for elsewhere in these specifications and noted on 
the plans, furnish and install the indicated sizes of non- 
metallic sheathed cable of the ... type with ... imsula- 
tion, as manufactured by the . . Company, or 
approved equal. The cable shall be approved for the 
type of service and installation conditions noted. Cable 
shall be supported every 44 ft by type straps or 
staples approved for the purpose. 

Where cable is to be installed in wet or corrosive 
atmosphere, cable shall be Type NMC (moisture and 
corrosion resistant). 

Where branch-circuit cable is shown underground 
(direct burial), cable shall be Type UF with Type RW, 
TW, RUW, or RHW insulated conductors and over-all 
outer covering, which shall be flame-retardant, moisture- 
resistant, fungus-resistant and corrosive-resistant. 


6.54 Mineral-Insulated Cable 


Branch-circuit conductors in the ... areas, where in- 
dicated on the plans, shall be of the mineral-insulated, 
metal-sheathed type as manufactured by the 
Company, or approved equal. Cable shall be (one, two, 
three, etc.) conductor with a highly compressed refractory 
mineral insulation (magnesium oxide) encased in a con- 
tinuous metal (copper) sheath. Cable shall be installed 
in strict accordance with manufacturer’s instructions. 

Cable shall be supported, at not more than 6-ft inter- 
vals, by means of approved staples, straps, hangers, or 
other fittings, to building structure or specially designed 
brackets. 

At termination points, cable shall be provided with an 
approved seal immediately after stripping to prevent 
entrance of moisture into the mineral insulation. Con- 
ductors beyond the sheath shall be encased in approved 
insulating sleeve. 

When MI cable is connected to outlet boxes, panels, 
or other equipment, approved fittings suitable for the 
service conditions shall be used. Fittings shall be of the 
threaded-gland type with “screw-on pot” seals filled with 
an insulating compound approved for the atmospheric 
and service conditions in which the cable is used. 


Fittings shall be as manufactured by the 
pany, or approved equal, and shall bear an Underwriters’ 
label of approval. 

Stripping of cable ends, installation of fittings, appli- 
cation of insulating compound, and actual cable termina- 
tions shall be made according to manufacturer’s specific 
instructions. 

Where MI cable is installed in hazardous locations, it 
is recommended that local inspection authorities be 
consulted to be certain that the proper terminal fittings 
and insulating compound approved for existing use con- 
ditions are installed. 


6.6 Raceways 


Specifications should clearly indicate the types of race- 
ways to be furnished and where each is to be installed. 
‘Typical specification clauses covering a number of these 
systems follow. 


6.61 Conduit 


For all conduit installations specified herein, or noted 
on the plans, furnish and install (select one or more 
types and state where each type shall be used): 

a. Corrosion-resistant rigid steel conduit 

b. Aluminum conduit 

c. Corrosion-resistant, non-ferrous alloy rigid conduit 

d. Flexible metallic conduit 

e. Plastic-coated metallic conduit 

f. PVC plastic conduit (at present, UL listed for 

underground and concrete slab use). 

Minimum size conduit shall be ? in., unless otherwise 
noted. Other sizes shall be as indicated on the plans, 
or required by the NEC for number and size of con- 
ductors installed. 

All conduit joints shall be cut square, threaded, reamed 
smooth and drawn up tight. Bends or offsets shall be 
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MI CABLE CIRCUITS follow contour of existing theater floor; 
eliminated concrete chasing in rewiring project; saved on 
installation costs. 
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COLUMN OUTLETS supplement triple-duct underfloor distri- 
bution system for office building; add to flexibility of modular 
concept. 


Oo} jo ° 


made with standard conduit ells, field bends made with 
an approved bender or hickey, or hub-type conduit 
fittings. Number of bends per run shall conform to 
NEC limitations. 

Concealed conduits shall be run in a direct line with 
long sweep bends and offsets. Exposed conduits shall 
be run parallel to and at right angles to building lines. 

Conduits shall be continuous from outlet to outlet, 
from outlets to cabinets, pull or junction boxes and shall 
be secured to all boxes with locknuts and bushings in 
such manner that each system shall be electrically con- 
tinuous throughout. Conduit ends shall be capped to 
prevent entrance of foreign materials during construction. 

All conduit systems must be installed complete before 
conductors are pulled in. Conduits shall be securely sup- 
ported at ft intervals by straps, Or hangers, 
or supporting assemblies as indicated on the plans. 

Conduit, elbows and couplings shall be as manutfac- 
tured by the Company, or approved equal. 

Conduit fittings shall be as manufactured by the 

Company, or approved equal. 


6.62 Electrical Metallic Tubing 


Electrical metallic tubing raceways as called for in 
the specifications and shown on the plans shall be 
approved type as manufactured by Company, 
or approved equal. Couplings and connectors shall be 
of the threadless type as manufactured by the 
Company, or approved equal. All connectors shall be 
made up tight. If installed in wet locations, or buried in 
concrete or fill, couplings and connectors shall be rain- 
tight or concretetight type, as required. 


6.63 Wireways and Troughs 
A. Wireways 


Furnish and install wireways, complete with necessary 
fittings, to house branch-circuit conductors as noted on 
the plans and called for elsewhere in these specifications. 
The cross-sectional dimensions of the wireways shall be 

in. by ... in, Covers and knockouts shall be pro- 
vided according to manufacturer's details. 'Wireways and 
fittings shall be as manufactured by the Com- 
pany, or approved equal. All wireways, fittings and con- 


nectors shall bear the Underwriters’ Laboratories’ label. 

Wireways shall be securely supported by approved 
methods at 5-ft intervals. Number of conductors per 
wireway shall conform to the latest edition of the NEC. 
B. Troughs or Trays 

Where indicated on plans, and specified herein, branch- 
circuit cables shall be installed in cable troughs (trays) 
of expanded metal (steel, aluminum) or other approved 
construction. Troughs (trays) and complete comple- 
ment of fittings, offsets, and individual circuit outlets, 
shall be as manufactured by the Company, or 
approved equal. Trough (tray) system shall be securely 
mounted to or suspended from the building structure. 


6.64 Surface Raceways 


Typical specification clauses for a number of con- 
ventional surface raceway systems follow: 
A. Surface Type 

Furnish and install where indicated on plans surface 
metal raceways as made by the Company, or ap- 
proved equal. Raceway, elbows, fittings and outlets 
shall be of the same manufacture and designed for use 
together. They shall be of a size as noted, approved 
for the number and size of wires indicated, and shall be 
installed in an approved and workmanlike manner. Runs 
shall be parallel or at right angles to walls and partitions. 
Connections shall be made to other types of raceways in 
an approved manner with fittings manufactured for the 
purpose and application. 

Where combination metal raceways are installed for 
signal, lighting and power circuits, each system shall 
be run in separate compartments clearly identified and 
maintaining the same relative position throughout the 
system. 

The number of conductors installed in any raceway 
shall not be greater than the number for which the race- 
way is approved. 

B. Baseboard Type 

Furnish and install, as indicated on the wiring plans, 
a system of metallic baseboard wireways for (indicate 
whether single raceway for 115-volt service, single race- 
way for telephone and signaling service, or two parallel 
raceways or combination raceway for two complete sys- 
tems, one for 115-volt service and one for telephone and 
signaling services). 

This system shall be installed complete with junction 
boxes, outlet fittings, cross-connected raceways, circuit 
conductors and wiring devices as indicated on plans. 
The system shall be as manufactured by 
pany, or approved equal. 


C. Multi-Outlet Type 


At locations shown on plans furnish and install a 
multi-outlet assembly in one or more continuous sections. 
These sections shall consist of a raceway with outlets to 
receive standard attachment plugs spaced ... in. apart. 
Raceway and associated outlets shall be as manufactured 
by Company, or approved equal. 

For window and cove lighting reflectors, furnish and 
install metal raceway or witeway assemblies containing 
lamp receptacles connected on circuits as indicated on 
wiring plans. They shall be as manufactured by 
Company, or approved equal. 


D. Metal Framing 


Continuous-slot, steel-channel framing, frequently 
used to provide support for electric lighting fixtures may 
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also be used as a raceway for branch-circuit conductors 
if approved for the purpose and equipped with a closure 
strip. 

This cold-rolled steel channel with a continuous slot 
comes in a square and rectangular cross section; has a 
nut and bolt assembly which can be inserted and tight- 
ened anywhere along the length of the slot to eliminate 
punching and drilling bolt holes. 

When specifying this tvpe of raceway and support 
system, indicate manufacturer's name and catalog desig 
nation, or approved equal, to establish size and strength 
of channel desired. Also indicate spacing of supporting 
hanger or brackets, and the need of closure strip if the 
channel is used as a raceway. 


6.65 Plug-in Busways 


Furnish and install a complete prefabricated plug-in 
type busduct distribution system as shown on the plans. 
Busway shall be ... volt, ... phase, pole, with 
(copper) (aluminum) busbars of ampere capacities 
noted. Each 10-ft section of duct shall have (specify 
number) covered openings for attachment of plug-in 
type current take-off devices. ‘The system shall be com- 
plete with all fittings, enclosures, insulating and support- 
ing members as shown; shall be supported from the 
building structure at 5-ft intervals. System and parts 
shall be of the same manufacture and designed to be used 
together. Assembly and installation shall be made ac- 
cording to the manufacturer's recommendations. The 
busduct shall be Type ... as made by Company, 
or approved equal. 


A. Bus Plugs 


Furnish and install bus plugs as listed and at the loca- 
tions shown on the plans. Bus plugs shall be of the 
type and size designated and shall be of the same manu- 
facture as the busduct and designed for use with it. 
(Specify disconnect, overcurrent protection, capacity and 
type of raceway or cable connection required.) 


B. Bus Plug Circuits 


Connections from the plug-in device to the equipment 
served shall be made with (specify wire and con- 
duit; flexible metallic conduit; or heavy-duty, multi- 
conductor, bus-drop cable). Terminations at motor 
control cabinets shall be so made that machine vibration 
will not loosen the mechanical and electrical connections. 


C. Other Plug-in Units 


Where indicated on the plans, and noted in the speci- 
fications, furnish and install capacitor plugs (state kva 
rating), transformer plugs (state kva rating), ground de- 
tector plugs, temperature indicating plugs, transposition 
sections, and expansion joints. 

Unless the busduct system is made up of standard 
lengths and fittings, a manufacturer's detailed dimen 
sional drawing for the complete system should be secured 
and approved before the equipment is installed. It is 
not advisable to cut duct sections to fit structural re 
quirements at field locations. 


6.66 Trolley-Type Busways 
A. Multi-phase 


Furnish and install a complete busway system, as 
indicated and detailed on the plans, for operation of 
each mobile current-collecting device. Busway shall be 

amp, ... phase, ... pole, ... volts. System shall 
be complete with necessary straight or curved busway 
sections, access sections (if necessary) for insertion 


and removal of trolley-type current-collecting devices, 
cable feed-in facilities, end closures and bumpers, and 
approved hangers. All parts shall be of the same manu- 
facture and designed to be used together. Assembly and 
installation shall be made according to manufacturer’s 
recommendations. System shall be ... type as manu- 
factured by the Company, or approved equal. 
Furnish and install a total of (state number) current- 
collecting trolleys. ‘Trolleys shall be ... amp, 
phase, (fused or unfused), with (sliding disc, brush, or 
roller) contacts and equipped (with or without tool 
hangers). Units shall be designed for use with the 
busway and provide continuous electrical contact as they 
move freely along the entire length of the busway. 


B. Single Phase 


Furnish and install a single-phase, trolley-type busway 
system to provide branch-circuit wiring for lighting fix- 
tures as indicated on the plans and noted elsewhere in 
these specifications. Busway shall be ... amp, 
pole, ... volts, and shall provide continuous electrical 
contact for mobile, or stationary-type current-collecting 
devices as noted. System shall be complete with neces- 
sary fittings, couplings, feed-in devices and current take-off 
units. Duct runs shall be (flush, messenger cable, rod 
hanger) mounted and supported by approved hanger fit- 
tings at 5-ft intervals, unless closer spacing is indicated in 
the plans or specifications. 

All fixtures shall be electrically fed and mechanically 
suspended from the busway with approved supports 
so that suspension is independent of current tap-oft 
device. 

Furnish and install a total of (number) current-tap 
units of the (twist-type or trolley) type as noted on the 
plans and listed in these specifications. Current take- 
off units shall be of the (terminal or receptacle) type as 
noted. Busway, tap-off units and accessories shall be 
Type ... as manufactured by the Company, or 
approved equal. 

C. Messenger Cable 

Where noted on plans, furnish and install a complete 
messenger cable system to support the busways. Exact 
location of messenger cable runs shall be determined 
in the field. Cable shall be 2-in. diameter, high strength, 

strand, galvanized steel wire. Where messenger 
bridles are used, they shall be of 3-in. diameter galvanized 
flexible steel wire. Cables shall be securely anchored 
to building steel with end-brackets as detailed on the 
drawings. Intermediate supports from roof steel struc- 
ture, and wherever necessary, shall be made of 3-in 
diameter bolt rod-supported by beam clamps. Maximm 
cable sag allowable is 1 in. with busway and fixtures in 
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place. Messenger cable installation shall include all 
clamps, bolts, devices, turnbuckles, supports, and anchors 
necessary to provide a secure system. 


D. Roll-in Duct 


Some trolley duct lines are available with roll-in fea- 
tures permitting assembled duct sections to be rolled 
into place on pre-installed roller-type hangers from a 
centrally located work platform. ‘This has_ particular 
merit when relighting areas over production machinery 
or similar projects. 

Where roll-in duct is to be used, clearly specify same 
noting special hangers and accessories needed. Insert 
term “roll-in,” “roller,” or other manufacturers’ designa- 
tion in appropriate specification clauses above relating 
to duct and mounting methods. Check manufacturers’ 
data for recommended installation techniques. 

Mobile busway systems should be detailed on the 
plans with full and accurate dimensional information. 
Methods of supporting the system and circuiting to the 
various busway sections should be indicated clearly. 


6.67 Underfloor Duct 


Furnish and install a complete (metal) (fiber) under- 
floor duct system as shown on the plans. System shall 
consist of (number) ducts, of size as indicated, to provide 
raceways for (110-volt) (telephone) (low-tension) system 
wiring. All duct, fittings, junction boxes, outlets, con- 
nectors, and supporting brackets shall be as manufactured 
by the ...... Company, or approved equal and designed 
for use with this system. 

Connections between the duct system and distribu- 
tion cabinets and wall outlets shall be made with rigid 
or flexible steel conduit, or fittings specially approved for 
this purpose. 

Duct, junction boxes, outlets, and connections shall 
be installed according to manufacturer’s recommenda- 
tions and with the best workmanship. All surtace 
covers, where intended to be flush with the finished 
floor, shall be level and true. All inserts shall be sealed 
against entrance of moisture. Dead ends of all ducts 
shall be closed and sealed. 

Unless otherwise indicated, all outlets for all systems 
shall be installed and wired complete. 

Suitable markers shall be installed at the end of every 
line of raceway to mark the line of the duct. Suitable 
markers shall be installed to act as base points for locat- 
ing duct outlets for future use. 


6.68 Cellular Floors 
A. Steel Floors 


Building construction in the areas shown consists of 
cellular steel floor of a type approved for use as raceways 
for electrical conductors. 

In these areas, wiring distribution for the 110-volt 
branch circuits, branch telephone circuits, and low-ten- 
sion (any other) systems, shall be installed in the floor 
cells, as noted on the plans. 

Furnish and install all header ducts (floor or ceiling 
type), end closures, feed connections, floor-covering 
adapters, outlets and taps as listed and shown on the 
plans. All duct and devices shall be as listed by the 
Underwriters’ Laboratories for use with cellular steel 
floor system and shall be as manufactured by the 
Company, or approved equal. 

Cover plates, furnished ty others, shall be brushed 
with cold-flowing compound and attached to the floor 
by self-tapping screws. 


All junction units shall be adjusted to screed line and 
leveled before concrete pour. Floor-covering adapters 
must be of a size to conform to the thickness of floor 
covering to be used. 

End closures shall be sealed as recommended by the 
manufacturers. 

All fittings and outlets shall be designed for the type 
of floor used and be installed in an approved manner 
according to instructions supplied by the manufacturer. 

The cellular steel floor shall be grounded at a suitable 
location in accordance with local regulations. 

The headers, outlets, extensions from cells, etc., shall 
be roughed-in as a system and all wire shall be pulled 
after fill and finish are completed. 

Install suitable markers, identifying particular cells of 
each system, on top of selected cells and finish flush at 
screed line. Extend marker through floor covering with 
a grommeted screw. ‘There shall be one marker per 
system for every 200 sq ft of floor area, and not less 
than two per system per room, as directed. 

A total of ... floor taps and 110-volt (specify type) 
outlets shall be cut in where directed upon occupancy. 
These shall be wired complete, with a maximum of ... 
outlets per circuit. Furnish ... outlets, complete with 
taps, as spares. 

A total of ... floor taps and (specify type) low-tension 
floor outlets shall be cut in where directed upon occu- 
pancy. Furnish outlets, complete with taps, as 
spares. 

It is important that the header ducts and fittings speci- 
fied are designed for installation with the type of cellular 
floor used in the building. 


B. Concrete Floors 


Building construction in the areas shown on Drawings 
No. ... consists of pre-cast cellular concrete slabs of a 
type whose cells are approved for use as electrical race- 
ways. Branch-circuit wiring for (110-volt, telephone, 
signal and other low-tension systems) shall be installed 
in the concrete cells as noted on the plans. 

The electrical contractor shall furnish and install all 
transverse metal header ducts, panel collars, riser ducts, 
wall elbows, feeder duct ground strips, leveling bolts, 
drive plugs for outlet extensions, knockout markers and 
necessary outlet fittings to make a complete branch-cir- 
cuit distribution system. 

All header duct components and outlet accessories 
shall be listed by Underwriters’ Laboratories for use 
with cellular concrete floor construction and shall be 
as manufactured by the Company, or approved 
equal. Installation shall be in accordance with NEC 
regulations and manufacturer’s recommendations. 

Cell inserts shall be of metal and leveled to floor grade 
and ‘sealed against entrance of moisture. Receptacles 
shall be of the grounded type, and a ground conductor 
shall connect receptacles to a positive ground connec- 
tion provided on the header duct. All header duct 
joints and end closures shall be effectively sealed against 
entrance of moisture. Duct and cells shall be kept free 
of debris and foreign materials. 

Expand the above clauses to include designation of 
what cells are to be used as conductor raceways, the 
number and spacing of inserts, receptacles and outlets 
to be installed at present, and the number of each tvpe 
of outlet fittings to be supplied for future installation; 
the location and installation of suitable markers. Tol- 
low pattern of cellular steel floor specification. 


6.7 Hazardous Locations 


Carefully check the class of hazard against the equip- 
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ment listing. Secure the owner’s written statement 
as to the type of operation to be carried on within the 
area, and check the design and proposed layout with 
inspection authorities having jurisdiction. After deter- 
mining definite degree of hazard, specify equipment ac- 
cording to NEC classifications. 

All equipment, fittings and wiring installed in the . . . 
area, as noted on the plans, shall be as approved by the 
NEC for Class ..., Division . locations. Materials 
shall be of the best quality designed for the type of 
hazard indicated. 

At least five full threads shall be engaged on all conduit 
connections to couplings and fitting hubs. Threads shall 
be coated with a sealing compound to make connection 
gas tight. Sealing fittings shall be properly installed at all 
required locations in accordance with code regulations. 

Installation and workmanship shall be of the best 
quality performed by experienced mechanics to assure 
maximum operating safety. 

Fittings shall be ‘T'ype manufactured by the 

.... Company, or approved equal. 

Switches and controls, of sizes noted on the plans and 
specified herein, shall be as manufactured by the 
Company, or approved equal. 

Lighting fixtures, as noted on the plans or listed in 
the fixture schedule, shall be of the type indicated and 
as manufactured by the Company, or approved 
equal. 

The above specification clauses can be expanded, as 
desired, to fit the specific installation design. If neces 
sary, more detailed information can be given for equip- 
ment items. 


6.8 Raceway Accessories 
6.81 Conduit Fittings 


Where indicated on the plans, and noted in the speci- 
fications, outlets on exposed conduit systems shall be of 
the threaded-hub, cast-metal, conduit type fitting suitable 
for the wiring devices to be installed. Fittings shall be 
Type . . . as manufactured by the Company, 
or approved equal. 


6.82 Outlet Boxes 


All outlet boxes shall be standard galvanized-steel type, 
at least 14 in. deep, single or gang type of size to accom- 
modate devices noted. Boxes shall be equipped with 


plaster ring or cover as necessary. 





Connections For Each Washer 
Dryer Test Station 


Standard deep-type outlet boxes (concrete rings with 
appropriate covers) shall be used in floor-slab construc- 
tion so concealed conduits entering sides of boxes can 
clear steel reinforcing rods. 

Bracket outlets shall be located ... ft, ... in. above 
finished floor level, and centered on columns or above 
doors when installed in these locations. 

Wall switch outlets shall be set ... ft, ... in. above 
finished floor. When located near doors they shall be 
at a height of ... ft, ... im. and installed on the lock 
side of the door. 

Clock outlet boxes shall be installed ... ft, ... in. 
above the floor, or a height to meet architectural con- 
ditions. 

Outlet boxes for concealed telephone and signaling 
systems shall be of the 4-in. square type with plaster 
cover and bushed-opening (2 in.) cover plate. Telephone 
wall outlet boxes shall be set flush ... in. above floor 
level, unless otherwise noted. Signal system outlets shall 
be set flush in the wall ... in. above the floor level, 
as indicated on the plans. 

Boxes for floor outlets shall be of the cast-metal, 
threaded-conduit-entrance, waterproof type with means 
for adjusting cover plate to finished floor level. Boxes 
shall be approximately 4 in. in diameter and 34 in. deep, 
with an approved gasket or seal between adjusting ring 
and box. 

Cover plates on floor boxes shall be of heavy brass 
with permanent ring or flange and rubber gasket. Plates 
shall have ... in. diameter threaded hole in center for 
installation of a flat plug or fitting for receptacle or other 
type of outlet as indicated by symbol on plans. 

Outlet boxes shall be as manufactured by the 
Company, or approved equal. 

Watertight floor boxes shall be as manufactured by 

Company, or approved equal. 


6.83 Junction or Pull Boxes 


Furnish and install junction or pull boxes in the race- 
way system where necessary to facilitate conductor in- 
stallation. 

All boxes shall be made of galvanized steel, of metal 
gauge and physical size as required by the NEC for the 
number and size of conduits and conductors involved. 
Boxes shall have removable screw covers for (flush) (sur- 
face) installation as indicated on the plans. 

Boxes shall be securely mounted to the building struc- 
ture with supporting facilities independent of the con- 
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duits entering or leaving the boxes. 

Where junction or pull boxes are to be ot unusual 
design or size, more detailed specification clauses and/or 
plans might be required. 


6.9 Wiring and Control Devices 


Specify wiring and control devices according to manu- 
facturer’s catalog number to establish quality standard. 
Note pertinent electrical ratings of each. Typical clauses 
follow. 


6.91 Receptacles 


a. Standard duplex receptacles shall be (manufactur- 
er’s name) No. ..., or approved equal, rated ... amp, 
volts, with (T) (parallel) slots in a rugged plastic 
housing and with (screw) (screwless) terminals arranged 
for (side) (back) wiring. 

b. Split-circuit duplex receptacles shall be (manufac- 
turer's name) No. ., OF approved equal, with the 
(top, bottom) half of each receptacle arranged for switch 
control while the other remains energized at all times. 
Rating shall be ... amp, ... volts. 

c. Triplex receptacles with parallel slots shall be (man- 
ufacturer’s name) No. ..., or approved equal, rated at 

amp, ... volts and equipped with side-wired ter- 
minals, 

d. Duplex grounding-type receptacles shall be (manu- 
facturer’s name) No. ..., or approved equal, rated at 

amps, ... volts. Receptacles shall accommodate 
either standard 2-wire plug or 3-wire grounding-type plug. 

e. Combination 125- and 250-volt duplex receptacles 
shall be manufacturer's name) No. ..., rated at 
amps, ... volts. Slot configuration of the high-voltage 
side shall differ from the low-voltage side so attachment 
plugs cannot be interchanged. 

f. Fan hanger receptacles, where indicated on the 
plans, shall be installed ... ft, ... in. above floor level. 
Receptacle shall be (manufacturer's name) No. ..., or 
approved equal. 

g. Clock receptacles shall be (manufacturer's name) 
No. ..., or approved equal, rated at ... amps, .. . volts. 

h. Where indicated by symbol on the plans, recepta- 
cles shall be of the locking type wherein the matching 
connector cap cannot be pulled from the receptacle until 
the locking feature is disengaged. Receptacles shall be 
rated ... amps, ... volts and shall be (manufacturer’s 
name) No. ..., or approved equal. 

i. Special-purpose receptacles shall be of the canacity 
(amps, volts) and design (2- or 3-wire, grounded, un- 
grounded, polarized, etc.) as indicated on the plans. 
Receptacles shall be (manufacturer's name) No. ..., or 
approved equal, designed to receive connector caps of 
appropriate rating and polarity only. 

j- Combination receptacle, switch and/or pilot light 
devices shall be (manrfecturer’s name) No. . . ., or 
approved equal, with (2-wire, 3-wire grounded) outlet 
rated ... amps, ... volts and switch rated ... amps, 

. volts. 


6.92 Switches 


a. Standard flush tumbler switches shall be (manu- 
facturer’s name) No. . . .. or apvroved equal, ““T’’-rated 

. amps, ... volts, unless otherwise noted. Switch 
mechanism shall be enclosed in a stable composition or 
ceramic housing with (screw) (screwless) terminals ar- 
ranged for (front) (side) (back) wiring. 

b. Switches indicated by appropriate symbol shall be 
lock-type, key-operated, rated ... amps, ... volts and 


shall be (manufacturer’s name) No. 
equal. Furnish ... spare keys. 

c. Mercury switches for silent operation shall be (man- 
ufacturer’s name) No. ..., or approved equal, flush 
tumbler type rated ... amps, ... volts. 

d. Silent operating toggle switches of standard me- 
chanical type shall be (manufacturer’s name) No. ..., 
or approved equal, rated ... amps, ... volts. 

e. Where indicated on the plans, flush toggle switches 
for control of 2-speed air conditioning, fan or blower 
motors shall be the maintained-contact, 3-position, 2-cir- 
cuit type rated ... amps, ... volts, single or double 
pole as noted. Switches shall be (manufacturer's name) 
No. ..., or approved equal. 

f. Switches controlling or disconnecting motor loads 
in excess of 4 hp shall be horsepower rated and approved 
for motor control service. Switches shall be (manufac- 
turer’s name) No. ..., complete with overload device 
of proper rating. 

Switches shall be single-pole, double-pole, 3-way or 
4-way as indicated by the drawing symbols. 

Where more than one switch is shown at an outlet, 
switches shall be installed under a gang plate in an order 
appropriate to outlet location. 

Where switches are to be other than toggle type, 
such as push (tap operated), rotary, rocker-arm, weather- 
proof lever-operated, etc., specify same by one or more 
manufacturer’s catalog numbers to establish type and 
quality. 


.., OF approved 


6.93 Low-Voltage Control 


With low-voltage control, circuit switching is per- 
formed by relays whose coils are operated by momentary 
contact switches connected to a low-voltage supply. Pro- 
totype specification clauses for such a system are noted 
below. Paragraphs marked “a” are for sequence systems, 
paragraphs “‘b”, “c”, “d” or “e” for positioning systems. 

Outlets and circuits indicated by the appropriate sym- 
bol on the plans are controlled by a remote control low- 
voltage relay system. 


A. Relays 


Furnish at each outlet indicated a relay installed in 
a box knockout and connected in an approved mannet. 

Furnish and install at each location where indicated 
a remote control relay cabinet complete with the number 
of relays shown. The relays shall be installed in barriers 
which effectively isolate the circuit conductors from the 
low-voltage control wiring. 


B. Switches 


Switches indicated by the appropriate symbol are low- 
voltage remote control type. 

Furnish and install at each switch outlet one or more, 
as indicated, momentary contact low-voltage switches 
of an approved type designed specifically for low-voltage 
remote control switching service and for the system 
employed. 

a. Switches shall be 2-wire, single-pole, normally open, 
to operate sequence “on-off” relays. 

b. Switches shall be 3-wire, single-pole, two-position, 
normally open. 


C. Master Switch 


a. At master switch location furnish and install a 
multiple switch assembly for master switch service. Each 
switch shall operate the outlet or circuits indicated and 
shall be wired to parallel the local switch. Pilot lights 
associated with each button shall indicate when the 
telay is in “on” position. 
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b. At master switch locations shown, furnish and in- 
stall a combination switch and selector. Manual rotation 
of the selector shall connect the switch to operate each 
of the outlets or circuits controlled. The appropriate 
selector terminals shall be wired to parallel the local 
switches. 

c. At master switch locations shown, furnish and in- 
stall a multiple switch assembly with master control. 
Each of the “individual” switches shall operate inde- 
pendently of the others except that operation of the 
master control will position all of the associated relays 
in the “on” or “off” position simultaneously. 

d. Switches shown as master switches shall operate 
a remotely controlled, electrically operated master unit. 
When pressed in the “on” position, the unit shall mo- 
mentarily close all “on” contacts of the circuits con- 
trolled. In the “off” position, the unit shall momentarily 
close all “off” contacts. 

e. Switches shown as master switches shall operate a 
remotely controlled, electrically operated master selector 
switch. When pressed in the “on” position, the selector 
shall sweep the “on” contacts of the outlets and circuits 
controlled. In the “off” position, the switch shall cause 
the selector to sweep the “off” contacts. 


D. Pilot Lights 


Furnish and install, where shown, low-voltage pilot 
lights of a type specifically designed to operate with the 
low-voltage, remote control system. 


E. Power Supply 


Low-voltage power for relay operation shall be pro- 
vided from separate transformers specially designed for 
the service and for the system installed or from an indi- 
vidual low-voltage source incorporated in the relay device. 

Transformer characteristics and installation shail con- 
form with the requirements of Article 725—Remote Con- 
trol, Low Energy Power and Signal Circuits, NEC. 

a. (DC operation) The power supply for relay opera- 
tion shall include converters or rectifiers to provide dc 
operating current to the relays. Rectifiers shall be of 
a type specially designed for the service and the system 
and shall be enclosed within the relay cabinet. 

The low-voltage remote control system components 
and accessories shall be as manufactured by the 
Company, or approved equal. 

Conduit, raceways, junction and outlet boxes for the 
low-voltage control circuits shall conform with the speci- 
fications for Signal and Communications System. 


Conductors and cables shall be of the size and type 
designed for the system or recommended by the manu- 
facturer. Multi-conductor cables shall contain identi- 
fied conductors, and circuits shall be wired to maintain 
consistent and uniform identification. 


6.94 Dimmer Control 


Where lighting branch circuits are to be dimmer 
controlled, specify make, type and rating (range) of 
dimmer equipment to be installed. A typical specifica- 
tion for a simple system might read: 

Furnish and install where shown on the plans a 
Company No. ... (stepped) (continuously adjustable) 
dimmer control for the (incandescent) (fluorescent) light- 
ing circuits indicated. Dimmer shall be rated ... volts, 
(watts) (number of 40-watt fluorescent rapid-start lamps). 

More detailed specifications should be developed for 
the more extensive and more sophisticated equipment 
needed for heavier and more complex load control. 
Refer to manufacturers’ technical literature and catalog 
material. 


6.95 Central Control 


Where specific circuits or lighting areas are to be con- 
trolled from a single point, specify the size and type 
of magnetic contactors to be installed. Indicate number 
of poles, ampere and voltage rating of contactors and if 
they are to be individually mounted or grouped in a 
cabinet. Control points and circuits involved should be 
clearly indicated on the plans. 


6.96 Time Switches 


Where specific lighting circuits are to be controlled 
by time switches, note specific type of switch dial re- 
quired and specify switch by one or more manufacturer's 
catalog numbers, or approved equal, to establish quality. 


6.97 Plates 


Furnish and instal] wall plates of appropriate type 
and size for all wiring and control devices, signal and 
telephone outlets. Plates shall be (composition, steel, 
brass, etc.) of ... thickness. (Add color, finish and spe- 
cial markings as required.) 

When devices are installed in exposed conduit fittings 
or outlet boxes, the plates or covers shall be of a type 
designed for the fittings or boxes. 
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7.0 Lighting 


CHECK LIST 


[] Circuit Characteristics 
— voltage 
— phase 
— frequency 
— multiple 
— series 
[_] Fixtures To Be Furnished 
— by others 
— by electrical contractor 
[|] Optional Equipment — procedure for sub- 
mitting alternates 
[] Drawings 
— general layout 
— details of special fixtures 
— details of special mounting 
— details of special arrangement 
[] Fixture Schedule 
— master for whole project 
— individual for each area and each plan 
sheet 
[_] Installation 
— mounting height 
spacing between units 
type of suspension 
surface mounting details 
recessed troffer types 
— saddle-supported with ceiling flange 
— snap-in type for ceiling channels 
pole, bracket or wall mounting 
{outdoor units) 
{_] Control Methods 
— standard switch or panel 
— centralized remote 
— standard voltage 
— low voltage 
— automatic control 
— time clock 
— photoelectric relay 
— dimmer, manual or automatic 


Ultimate success in attaining the desired lighting re- 
sults requires that all light sources and lighting equipment 
be furnished and installed exactly as selected and speci- 
fied. ‘To insure that this is done, the designer (architect, 
engineer) should prepare a set of detailed lighting speci- 
fications complete with lighting plans and detailed draw- 
ings where necessary. 

Lighting equipment normally is classified under two 
broad headings: 1) Luminaires—individual lighting fix- 
tures or units, etc.; and 2) Lighting Equipment—com- 
ponents and lighting devices such as wiring channels, 
strip lighting, cove lighting, diffusing panels, louvers, etc. 
(other than luminaires). 


[-] Fixture Details 
General 
— light source 
— incandescent 
— mercury-vanor 
— fluorescent 
— integrated light and air type 
construction 
finish 
— wiring 
— shielding media 
— number of lamps 
Component Parts 
— ballasts 
— fusing (heating, overcurrent) 
— sockets 
— other pertinent accessories 


{_] Luminaire Classification (based on light 
distribution) 
— direct 
— semi-direct 
— direct-indirect (general diffuse) 
— semi-indirect 
— indirect 


[] Emergency Units 
— night lights 
— exit lights 
— directional lights 


[| Hazardous Area Units 
— dust-ignition-proof 
— enclosed and gasketed 
— explosion-proof 


[_] Outdoor Lighting Units 
— floodlighting and area lighting 
— street and highway lighting 
— protective lighting 


[] Other items pertinent to lighting design 


All luminaires (for fluorescent, incandescent or mer- 
cury-vapor light sources) may be classified under one of 
five basic types, based on their respective light distribu- 
tion characteristics: 1) Direct—D; 2) Semi-Direct—SD; 
3) General Diffuse or direct-indirect—G; 4) Semi-Indirect 
—SI; and 5) Indirect—I. 

Standard specification paragraphs for the basic types 
of luminaires (for specific light sources) can be prepared 
easily by the specification writer, or can in most instances 
be obtained from the manufacturers of such luminaires. 
A number of typical specifications will be presented in 
this section. 

Lighting equipment other than luminaires varies so 
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widely in types and application that no attempt will be 
made here to provide prototype specification clauses for 
such equipment. When such items (cove lighting, spe- 
cial fixtures or luminaires, etc.) are to be furnished and 
installed, the specifier should detail the equipment on 
the drawings and prepare special specification paragraphs 
which describe the equipment in detail. 

The five basic types of luminaires mentioned above 
vary widely in quality, design and physical appearance, 
mechanical features, materials, metal thicknesses, bright- 
nesses, finishes, etc. For this reason, the specifier should 
give a specific detailed indication of the exact luminaires 
selected for each area of the lighting project. This may 
be done under any one of the following methods: 
Performance 

Describe the lighting result or illumination perform- 
ance wanted from the luminaires. 

Many engineers have considered this type of specifi- 
cation, but it is seldom used because of the difficulty 
experienced in writing a suitable, workable specification. 
t is not covered in this section. 

Description 

Give a description of the physical and photometric 
(light distribution) features of the exact luminaires 
wanted. 

The descriptive specification is preferred over the per- 
formance type as a means of indicating luminaire selec- 
tion to meet definite detailed structural standards and 
light-distribution standards. It has the advantage (where 
this is desirable) of not mentioning a specific product 
by name and leaves it up to the various manufacturers 
to prove their products meet the detailed requirements 
of the descriptive specification. 

Prime disadvantage of this method is that it makes 
it somewhat more difficult for an electrical contractor 
to identify standard catalog items with the specifications 
when estimating the job or when ordering equipment 
unless the manufacturer produces assurances that his 
product meets the specifications. 

Catalog Number 

Use a lighting equipment manufacturer’s name, trade 
name and/or catalog number to designate the exact 
luminaires wanted. 

Designation of a manufacturer’s trade name and/or 
catalog number to identify and establish luminaire qual- 
ity is apparently the method preferred by a majority of 
engineers On private projects. As noted in numerous 
specifications, such clauses are short, concise and direct. 
They simplify a contractor’s estimating and equipment 
purchase chore. An engineer's knowledge of and expe 


rience with one or more manufacturers’ products leads 
him to use this method of establishing quality standards 
for specific luminaires. 

The listing of two or more trade names, or the addi- 
tion of an “or approved equal” clause, lifts the specifi- 
cation out of the “proprietary” class and permits normal 
competition. The specifications should definitely indi- 
cate which authorized person makes the final decision 
as to equality of equipment submitted for approval and 
the required steps for submitting alternate items. 

Choice of method of specifying lighting equipment 
lies with the specification writer and should reflect the 
engineer’s, architect’s and/or owner's wishes. Both 
methods will be illustrated with typical clauses in this 
section. 


7.1 General Conditions 

General conditions for the Lighting section may in- 
clude a number of specific items covered under General 
Conditions for the entire electrical specification (see 
Section 1.0). This may include such subjects as scope 
of work, materials and substitutions, workmanship, fin- 
ishes, wiring and tests. 


7.11 Scope of Work 


State definitely in the specification who is to furnish 
the specified luminaires or lighting equipment. This 
can be included in a clause, as noted below, or reference 
can be made to the electrical specifications General 
Conditions (Section 1.12). 

The electrical contractor shall furnish all luminaires, 
lighting equipment and components shown on the plans, 
listed in the “Fixture Schedule,” and specified herein. 
He shall furnish all labor and materials to install the 
specified equipment in the manner indicated. 

All luminaires and lighting equipment shall be deliv- 
ered to the building complete with suspension accesso- 
ries, canopies, hickeys, casings, sockets, holders, reflectors, 
ballasts, diffusing material, louvers, plaster frames, re- 
cessing boxes, etc., all wired and assembled as indicated. 

The electrical contractor shall furnish and install lamps 
and accessory wiring as indicated under the general pro- 
visions of the electrical specification. 


7.12 Drawings 

When special lighting equipment, other than standard 
catalog items, is specified, detailed drawings should be 
called for (see also Section 1.13), as follows: 

Full-size shop detail drawings of special luminaires 
or lighting equipment, where called for in the specifica- 
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DETAILED DRAWING clarifies prescribed supporting tech- 
niques for high-bay mercury-vapor fixtures and ballasts in a 
bank relighting project; supplements specification data. 


tions, shall be submitted to the architect (engineer) for 
approval. When approved, they shall be returned with 
contract authorizing fabrication of equipment to be 
furnished, 


7.13 Materials and Workmanship 


Statement to the effect that all materials shall be new 
and of best grade and of approved manufacturing stand- 
ards. All workmanship to be first-class and resultant 
product to be of the high-quality type and finish as 
specified. 


7.14 Finishes 


Statement indicating manufacturer’s standard finish, 
or details on special finishes wanted as noted in the 
specifications or Fixture Schedule. 


7.15 Luminaire Wiring 

Insure safe fixture wiring with a paragraph similar to 
the following: 

Luminaires with medium-base sockets shall be wired 
with no smaller than No. 16, and mogul sockets with 
not smaller than No. 14, Type AF asbestos-covered wire 
in accordance with latest requirements of the current 
edition of the NEC. 

Fluorescent luminaires shall be wired with not smaller 
than No. 16 Type AF asbestos-covered wire. No splice 
or tap shall be located within an arm, stem, or chain. 
Wire shall be continuous from splice in outlet box of 
the building wiring system to lamp socket, or to ballast 
terminals. 


LIGHTING SYSTEM CLASSIFICATION 
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All fluorescent ballasts, as indicated, shall be of the 
high-power-factor type and their design and construction 
shall conform to the CBM Standards. 


7.16 Optional Equipment 


Many architects and engineers name two or three 
fixture manufacturers in the lighting specifications whose 
equipment represents the type and quality desired. Others 
name one and that’s it. Still others, for valid reasons, 
include the “or approved equal” option. 

Current trends favor base bids covering specific listed 
ae gees to establish a benchmark for bid comparison. 
Then everyone is bidding on an equal basis. 

If, however, quotations on alternate or optional equip- 
ment are to be permitted in the original bid, or at a 
later date, the exact basis on which such proposals are 
to be handled should be spelled out in detail in the 
specification. These proposals should conform to the 
statements and procedures covered in paragraphs 1.62— 
Specification by Brand Name, and 1.63—Material Sub- 
stitution, under Section 1.0 General Conditions. 

If provisions for Optional Equipment set forth in the 
specifications covering lighting equipment are meant to 
supersede General Conditions, this fact should be ex- 
plicitly noted at the head of the relevant specification 
clauses. 

The following typical specification clauses cover sub- 
stitution of lighting equipment. Select, and use as a 
guide, the paragraphs relevant to the current situation. 

a. The original bid shall be based on furnishing and 
installing the luminaires or lighting equipment as speci- 
fied. 

b. The following clauses shall supersede (supplement) 
relevant clauses in General Conditions section of the 
electrical specifications. 

c. With the original bid, the bidder may, if he so 
desires, submit an alternate proposal based on furnishing 
and installing luminaires or lighting equipment other 
than that specified. This alternate proposal shall contain 
detailed information (manufacturer's trade name and/or 
catalog number, construction details, data on light dis- 
tribution, etc.) on the proposed substitute equipment 
and any price differential which would apply. 

d. Within (ten) days after award of the contract, the 
successful electrical contractor may make a written re- 
quest to substitute comparable lighting equipment for 
that specified. Such an alternate proposal should clearly 
indicate any price differential which would apply; also 
detailed information on the proposed substitute equip- 
ment to permit a careful comparison with original speci- 
fications (luminaire construction, light distribution, etc.). 

e. Any proposals for substitution of lighting equip- 
ment shall further meet all requirements of the provisions 
contained in paragraph 1.63 under Section 1.0 General 
Conditions of the electrical specifications. 

f. Approval of specific lighting equipment substitu- 
tions shall be obtained in writing from the (architect, 
engineer, owner) before equipment is ordered. Con- 
tractors seeking substitution of optional equipment shall 
be in a position to furnish samples of both specified and 
alternate equipment for comparison, if required. 


7.2 Installation Details 

Such installation details as type of mounting, distance 
between fixtures, mounting height of units, positioning 
of units, etc., have a very definite bearing on the final 
illumination intensity and coverage of the lighting sys- 
tem. This means that the equipment must be installed 
exactly as specified. 

Specifications should include clear, concise installation 
instructions giving pertinent dimensional data, support- 
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ing details and any other information considered essen- 
tial to assure proper installation. Types of lighting units 
and their installation may vary in different areas of a 
specific building. Where this occurs, separate instruc- 
tional paragraphs for specific areas would facilitate esti- 
mating and field installation. 

Relevant paragraphs from Section 6.0 Branch Circuits 
may be used as reference, or separate paragraphs may 
be added to the lighting specifications. For example: 

All type (identifying letter on plans) fixtures in the 

. area (or see Fixture Schedule) shall be installed in 
continuous rows on ... ft centers. Bottoms of fixtures 
shall be ... ft, ... in. above floor level. Fixtures shall 
be mounted to (continuous-slot metal framing, trolley 
duct, angle or channel-iron supports, messenger cable, 
etc.) suspended from (or fastened to) structural steel 
at ... ft intervals. 


7.3 Fixture Schedule 

A preferred method of identifying a variety of lumi- 
naires on plans is to assign an identification letter (A, B, 
C, D, E, etc.) to each specific type and incorporate this 
identification in the luminaire specifications and in the 
Fixture Schedule. 

A Fixture Schedule is a comprehensive listing, in 
capsule form, of all lighting fixtures to be installed, plus 
pertinent information relating to each. 

Schedule headings can be (reading from left to right): 
Type (A, B, C, etc.); Location; Quantity; Description 
(manufacturer’s catalog number, etc.); Lamps (number, 
type, wattage, color); Mounting Height; Remarks (type 
of mounting, suspension, circuiting, etc.). 

Fixture Schedules can be included in the pages of 
the specifications or placed on the plans as a supplement 
to specification clauses. In most cases, it is found on 
the plans, generally as a separate sheet listing all fixtures 
for the entire project. Frequently, these schedules are 
used as a basic guide for ordering lighting equipment. 

Instead of showing one all-inclusive fixture schedule, 
some engineers include a smaller schedule on each sheet 
of the lighting plans. Such schedules list only the equip- 
ment to be installed in the area covered by that specific 
plan sheet. This approach eliminates the necessity of 
referring back to a master schedule each time lighting 
for a new area or floor is estimated or installed. 
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Whichever approach is used, the combination of an 
identifying symbol and a fixture schedule simplifies speci- 
fying a variety of luminaires. 


7.4 Luminous Ceilings 

Most luminous ceiling installations, classified as a 
direct (D) lighting system, are custom designed for a 
particular application or a specific job. Generally, stand- 
ard lighting components are combined to compose the 
finished job. Specifications for this type of lighting 
should be custom prepared to meet the existing solution 
and existing installation conditions. 

For specification purposes, ceilings formed of louvers 
(plastic, aluminum, steel, wood, glass, etc.) are usually 
placed in this category. For all practical purposes, their 
construction, lighting characteristics and installation de- 
tails are similar. For large-area self-contained units, con- 
sisting of housings, lamps and accessories, and diffusing 
medium, these may be treated similar to recessed lighting 
troffers or other individual type of lighting units. 

Some system designs have the T-track grid or other 
supporting elements of the diffusing medium (glass, 
plastic, etc.) suspended from the electrical channels hous- 
ing the wiring and lamp sockets. This design feature 
permits full integration of all parts of the lighting system 
by one sub-contractor under one contract responsibility. 
Where the large-area, self-contained panel units are used, 
complete with metal housing and ——s media, this 
problem is solved automatically through full job jurs- 
diction by one contractor (electrical). 

Drawings should indicate, as far as possible, all details 
of construction and installation. These should be sup- 
plemented by complete written specifications to insure 
full quality of workmanship and materials as desired. 
Being an integral part of the structure, the architect or 
engineer should consider detailing most of the component 
parts as well as layout on the architectural, mechanical 
and electrical plans. 


7.41 Luminous Ceiling Specification 

Detailed drawings may be supplemented by the fol- 
lowing or similar specification clauses modified as re- 
quired by structural or other conditions on any specific 
installation. 

The electrical contractor shall furnish and install all 
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GOOD PLANS like this go hand-in-hand 
with good specifications. Here, fixture 
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remote-control details give mechanics 
thorough installation story. 
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Method and Details for Mounting Luminaires 


SPECIAL MOUNTING instructicns for custom-built luminaire 
are supplemented by detail installation sketch giving pertinent 
dimensional data 


wiring, wiring channels, housings, mounting frames and 
plastic (glass) diffusing panels for the luminous ceiling 
as called for in these specifications and as detailed on 
the drawings. 

Method of assembly is shown on drawing No. ... 
Vinyl-tesin flexible plastic sheets (or acrylate corrugated 
plastic panels—give details) shall be held in place by 
T and U shaped channels formed of not less than No. 
20-gauge steel, chemically treated to prevent corrosion, 
and provided with a high-temperature baked white- 
enamel finish. The projections supporting the plastic 
sheets shall have a 1-in. horizontal width as shown in 
the drawings. Channels shall be spaced as shown on 
drawing No. , and suspended as indicated by wire 
or adjustable metal straps in a manner that will maintain 
straight and level position. 

Acoustical control, where called for, shall be obtained 
by the use of hollow perforated white-enameled metal 
fins (outline in detail any other method developed and 
wanted) containing a sound-absorbing pad. Fins shall 
be supported at ft intervals from the U channels 
as shown and detailed on the drawings. 

Lighting wireway channels and housings shall be in- 
stalled in the plenum (space) above the suspended plastic 
ceiling so that fluorescent lamps will be in. above 
the plastic panels. Housings shall be supported from 
building slab by metal rod supports as shown on draw- 
ings. Spacing between lamp housings shall be ... in. 
as indicated. 

The suspended ceiling T and U bars shall in turn 
be supported from the wireway channels and lamp hous- 
ings (building structure) by steel straps (rods) as shown. 
Contractor shall submit shop detail drawings indicating 
exact construction and gauges of metal housings, sup- 
ports, etc. 


Automatic sprinkler heads may also be mounted in 
the plenum above vinyl-resin plastic sheets, as listed 
by UL, and by the NBFU. Where acrylic plastics are 
used for diffusers, sprinkler heads may be mounted in 
U channels specifically designed for this purpose, or 
in suspended ceiling areas provided by the architect in 
the lighting layout design, or incorporated in the acous- 
tical baffles (or otherwise as designed). 

For acrylate plastics in corrugated, flat or molded 
patterns, and for metal or wood louvers, heavier support- 
ing T bars and U channels should be used. 


7.5 Special Lighting Fixtures 

Modern lighting system design often incorporates lumi- 
naires or component equipment of a special nature. 
Generally, fixtures of this type are not standard catalog 
items permitting simple identification or description. 
Even if they are catalogued, their application may be of 
such a specialized nature that additional descriptive 
material should be included in the electrical specifica- 
tions. This would supplement any sketch or drawing 
illustrating the lighting concept. 

Drawings should indicate type and size of structural 
components, over-all physical appearance, dimensions, 
light-distribution data, installation details. 

Pertinent information can be included in a detailed 
descriptive specification or in a condensed version incor- 
porating any available catalog data. If more than one 
trade is involved in equipment installation, it is impor- 
tant to indicate who does what. 


7.51 Integrated Light-Air Diffusion Fixtures 

The need for increased lighting levels and air condi- 
tioning loads in commercial buildings has created a 
competition for ceiling space to house the lighting fix- 
tures and air diffusers. This problem has been resolved 
by development and availability of special fluorescent 
troffers which combine engineered light distribution and 
engineered air diffusion in a single fixture. 

Fixture designs incorporate one or more metal hous- 
ings to provide air diffusion from the center or around 
the edges of the fixture body; and for use with low., 
medium- or high-velocity air-circulation systems. Light 
control is by means of reflectors, louvers, or enclosing 
lens elements (glass, plastic, etc.). Air control is by means 
of a damper mounted in the air inlet at the top of the 
fixture and adjustable from the bottom of the fixture. 
Fixtures are available in a variety of flange arrangements 
to accommodate the type of ceiling system being installed. 

In addition to electrical and photometric characteris- 
tics, fixture selection is based on such air-distribution 
data as cfm capacity, sound level, pressure drop, etc. Both 
lighting- and air-system factors must be considered. 

Manufacturers of these integrated fixtures have com- 
prehensive catalog and technical data relating to their 
specific units. Check this data carefully before selecting 
and specifying the desired units. Fixtures are designed 
and produced for use with air-flow assemblies of selected 
air-distribution equipment manufacturers. This may be 
a simple assembly to attach to the top of the lighting 
fixture, or include the major portion of the second (air 
flow) housing for the entire fixture. While this equip- 
ment normally is included in the air-conditioning con- 
tractor’s specifications and is furnished by him, the elec- 
trical contractor should check to see if the assemblies 
furnished are of the proper type for the fixtures to be 
installed. The air-system contractor's mechanics install 
the air-control assemblies and air-duct connections to 
the lighting fixtures. This procedure has been resolved 
by agreement between equipment manufacturers and the 
respective trade unions. 
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Fixture Specification 

Fixture selection and specification is influenced by a 
combination of lighting- and air-system factors. With 
a knowledge of the specified air-distribution system, the 
electrical engineer can use data contained in the fixture 
manufacturer's technical and catalog sheets to select 
units producing the desired results. Catalog numbers 
designate fixtures with various lighting and air diffusion 
characteristics. 

Specifications should also include: system voltage; num- 
ber, size and type of lamps; type of ballasts; type of 
mounting flange to match ceiling system; diffusing me- 
dium, (glass, plastic) lens, (metal, plastic) louvers, etc. 
Also spell out what parts of the combination unit are 
under the installation jurisdiction of the electricians and 
sheet-metal workers. 

A typical specification for integrated light-air diffusion 
fixtures might read as follows: 

The electrical contractor shall furnish and _ install, 
where indicated on the plans, integrated lighting and 
air diffusion fixtures of the type noted. Fixtures shall 
be Company, (trade name), Catalog No. 
(specify one or more manufacturer's designations) with 

.. type mounting flange. 

Units shall be ... ft by ft for (number), 
watt fluorescent lamps with individually (protected) 
(fused) high-power-factor CBM _ certified ballasts for 
operation on the ... volt system. 

Light output shall be controlled by (metal) (plastic) 
louvers, or (removable) (hinged) frames containing (glass) 
(plastic) lens panels as indicated. 

Fixtures shall be designed for use with 
pany airt-diffusion assemblies to be furnished by the 
air-conditioning contractor. 

Electricians shall install the fixture body, reflector and 
lamp housing, lamps, make electrical connections, and 
install louvers or lens panels, Sheet-metal workers shall 
install the air-diffusion assemblies and make tubing con- 
nection to air duct. Air-conditioning contractor personnel 
shall adjust fixture air dampers to balance air distribution. 


7.52 High-Frequency Luminaire 

When luminaires are to be connected to circuits of 
higher frequency than standard 60-cycle, be sure that 
the specified ballasts are designed for operation at the 
frequency and voltage to be used. A statement to this 
effect in the appropriate luminaire specification should 
suffice. 


7.6 Luminaire Specification 

Comparative examples of preferred methods of speci- 
fying luminaires are presented below. The first is the 
somewhat lengthy “descriptive” specifications; the sec- 
ond, the shorter “catalog number” version. Both cover 
commercial-type luminaires of the semi-direct (SD) de- 
sign. The third is a variation of the catalog designation 
method using the new RLM Type Numbers, for indus- 
trial fixtures, recently developed by the RLM Standards 
Institute. 

Choice of method depends upon the specification 
writer (architect, engineer), his knowledge of and/or 
experience with standard catalog equipment and _ the 
method of handling approval of optional equipment. 


7.61 Descriptive Specification 

Luminaires for the ... area, shall be of the semi-direct 
type such that approximately (10% to 30%) of the light 
output is in the 90° to 180° zone, and (60% to 90%) 
in the 0° to 90° zone. Luminaire shall be pendant (or 
surface) mounted. The over-all efficiency in percent of 
bare-lamp lumens shall not be less than (76%). The 


maximum brightness at any angle within the shielded 
zone shall not exceed 650 footlamberts. Molded styrene 
resin (acrylate plastic, or diffusing glass) panels in com- 
bination with not less than No. 22-gauge durable etched 
and lacquered aluminum (or steel) louvers, finished in 
high-temperature baked white enamel, shall constitute 
the shielding assembly. The louver assembly shall be 
a removable unit, firmly supported from the wiring chan- 
nel and hinged from either side for simple and easy 
maintenance. 

Wiring channel, reflectors, cover, and end plates shall 
be of not less than No. 20-gauge steel, chemically treated 
to resist corrosion and finished in high-temperature white 
baked enamel. All exposed metal-reflecting surfaces shall 
have a reflection factor of not less than (80%). Lumi- 
naires shall be designed for individual or continuous row 
mounting, and shall be for two (three, four) standard 
Type F fluorescent lamps (rapid start 40-watt, or Type 
T-12 slimline, fluorescent lamps) as indicated on the 
drawings and listed in the Fixture Schedule. 

All wiring shall be not less than No. 16 Type AF fix- 
ture wire. Ballasts shall be of the high-power-factor 
multi-lamp type meeting the Certified Ballast Manu- 
facturers’ standards. Starters (omit starters for rapid 
start and slimline lamps) shall be of the lock-out manu- 
ally reset type. Entire luminaire and all component 
electrical parts shall be listed by UL as meeting NEC 
requirements. 


7.62 Catalog Designation 

a. Fixture A (Schedule Symbol)—-Commercial-type 
(slimline) lighting unit with (two or four; as indicated) 
96-in. 430-ma lamps per 8-ft section. Unit shall be 
provided with glass side panels, “egg-crate,’ hinged- 
bottom metal louvers with white baked-enamel finish. 
Over-all efficiency of the 4-light unit shall be not less 
than ...% when mounted on the ceiling. 

Where indicated for emergency or night-light use, 
the ballasts shall be arranged to permit control of one 
lamp separately from remaining lamps. 

Ballasts in each unit shall conform to the Certified 
Ballast Manufacturers’ standards. 

Fixtures shall be as manufactured by the 
pany, Type Catalog No. ..., or approved equal. 

b. Or, a simple listing as follows: 

Type A—(Manufacturer’s name), Type ..., Catalog 
No. ..., with four 96-in. T-12 slimline lamps per fixture. 

Include specification for individual fixture fusing where 
desired. 


7.621 RLM Type Designation 

To simplify specification of industrial luminaires, RLM 
(Registered Luminaire Manufacturer) Standards Insti- 
tute, Inc., has recently assigned a new “type number” 
to luminaires meeting their established standards. Each 


i) 
40w.T I2/Cw 
lamps 
150w 
R40 spots | 


Mat pink finish 


" 
= cells—> 
3 cells 


sittin edeictdea tibet we SeNenn 


i 
oor suseseesesenenees sssasssesed (ssssenscussssussscnnee eeest 





White plastic louvers 


SECTION THROUGH a louvered ceiling cavity shows position- 
ing of fluorescent strip units and adjustable incandescent 
accent units. Notations on finish indicate color-correction 
technique. 


ELECTRICAL CONSTRUCTION AND MAINTENANCE ... MAY, 1961 





number automatically covers the complete fixture includ- 
ing number, size and type of lamps, ballasts, reflectors, 
ete. 

For example: a 4-ft, 2-lamp, fluorescent semi-direct 
industrial luminaire meeting RLM Standard SD-1 now is 
identified by the RLM designation SD-1-B. This means 
that the unit: has a white porcelain-enamel reflector; 
accommodates two 40-watt, T-12 48-in., medium bi-pin 
base lamps; has a ballast for a rapid-start circuit and 430- 
ma lamp current. 

To select and specify luminaires on this basis, the 
engineer consults his current issue of RLM Standard 
Specifications and finds the RLM Type number cover- 
ing the units he wants. He merely specifies the appro- 
priate RLM ‘Type number and manufacturer’s name 
(from the Standards) and manufacturer’s catalog number 
(from manufacturer's literature or catalog). 

\ prototype specification might read: 

Fixtures marked (...) on the plans or in the Fixture 
Schedule shall be RLM Type Company, 
Catalog No. (designate one or more manufacturer 
of equipment) (or approved equal). 


7.63 Direct-Type Luminaires 


Where practically all of the illumination on the work- 
ing plane is directed from luminaires in angles below 
the horizontal, a direct-type (B) fixture is specified. ‘The 
following paragraphs suggest tvpical points to be con- 
sidered in writing specifications for this equipment. 

lixtures should be included in the Fixture Schedule 
even if supplementary written specifications are provided. 


7.631 Industrial Fluorescent 

Specification (or catalog designation) should cover the 
following: number, size and tvpe of 12: ps, tvpe of Certi- 
fied ballasts (high power factor, rapid start, Power Groove, 
etc.); type of RLM reflector noting percent upward 
component of light desired; reflector finish; whether re- 
flector is to be open or equipped with louvers for addi- 
tional shielding; whether units are to be explosion-proof, 
etc.; type of mounting; fixture wiring (for single or 
continuous row installation). 

One specification arrangement follows: 

Fixture B—Industrial type (slim-line) unit with (two, 
three) 40-watt, 430-ma lamps as indicated. Unit shall be 
RLM Type arranged for continnous mounting; shall 


g; 
be as manufactured by Company, Catalog No. 
or approved equal. 


7.632 Industrial Incandescent 

Specifications (descriptive 1 catalog designation) 
should cover the following luminaire features: size of 
lamp; reflector contour (standard or shallow dome, bow], 
symmetrical or angle, flat cone, etc.); whether or not 
a diffusing globe, cover glass, or guard is necessary; steel 
or aluminum reflector construction; porcelain enamel, 
aluminum or Alzak aluminum, prismatic or mirrored 
glass reflecting surface; socket, reflector and hood as- 
sembly details; mounting details. Generally a catalog 
designation or RLM Type No. is sufficient to specify 
a fixture containing the desired features—including dust- 
ignition-proof and explosion-proof types. All fixtures 
should meet RLM design requirements. 


7.633 Commercial Fluorescent 


A majority of this equipment application is of the 
recessed troffer tvpe. Specifications and/or catalog desig- 
nation should indicate the following: number, and size, 
and type of lamps; tvpe of ballasts; whether troffer is to 
be snap-in type, or flange tvpe with supporting harness; 
whether it is to be open tvpe or equipped with drop-out 
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louvers (metal, plastic) or have hinged frame containing 
diffusing medium (plastic, glass, etc.); also type of finish; 
type of installation (individual or continuous row). 


7.634 Commercial Incandescent 

Accent units to be installed separately or in combina- 
tion with fluorescent lighting system. Note whether 
recessed or the surface type. Give catalog number 
covering type of housing required for lamp size indicated; 
or write descriptive specification noting size, type and 
finish of housing, diffusing medium, lamp size, and other 
pertinent details. 


7.635 Mercury Vapor 


Specifications for mercury-vapor equipment should 
cover: size of lamp, type of reflector (medium, wide 
spread, concentrating); reflector construction (steel, alu- 
minum, prismatic or silver-mirrored glass) and reflecting 
surface finish (porcelain enamel, etc.); socket and hood 
construction (vented, non-vented); open or glass-covered 
reflector; and other pertinent features. Generally, a 
single catalog designation will cover a specific unit. 

Mercury-vapor reactor or transformer equipment is not 
integral with the fixtures and must be mounted at or 
near the fixtures. Specifications should give mounting 
details for such accessory equipment to supplement data 
on the electrical plans. Relevant notes pertaining to 
this and any fixture lowering devices (for any high-bay 
units where indicated) can be added in the “Remarks” 
column of the Fixture Schedule. 


7.636 Reflector Lamps 

No separate reflector or luminaire is required where 
reflector lamps, of the incandescent or mercury-vapor 
type, are indicated in a lighting system. Such lamps 
have a self-contained reflector in the bulb itself and 
frequently are used in non-hazardous areas where the 
atmosphere contains considerable smoke, dirt, or dirty 
non-explosive fumes. They are less costly to maintain 
because there is no reflector to catch contaminants. 

Such lamps do require a mogul screw-shell socket as- 
sembly and a mounting or suspension arrangement which 
should be detailed on the plans. 

Reflector lamps should be specified by wattage and 
bulb designations as provided by the lamp manufacturers. 


7.64 General Diffuse Luminaires 

General diffuse luminaire classification (G) covers 
direct-indirect units which provide illumination of a gen- 
eral diffuse character by having almost equal amounts of 
light emitted from the top and bottom of the fixture 
(40% to 60% up, 40% to 60% down). To attain this 
result, fixtures are normally suspended at various dis- 
tances from the ceiling. When this type of unit is sur- 
face-mounted it can be classified as semi-direct (SD) since 
the reflected ceiling component is reduced. 

Luminaire specifications should include: number, size 
and type of lamps; type of side panels (plastic, glass); 
type of bottom louver section (metal, plastic, etc.) and 
whether of hinged or drop-out type; degree of shielding 
desired; type of finish; type of ballast (high power factor, 
Certified, etc.); type and length of hangers or suspension 
facilities. Whether unit is for separate or continuous 
row installation should also be indicated. 

A single catalog designation can be used to specify 
a particular unit, or descriptive specification paragraphs 
can be written. 


7.65 Semi-indirect Luminaires 
Luminaires in the semi-indirect (SI) classification pro- 
vide from 60% to 90% of their light output from the top 
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of the fixture (above the horizontal). These, too, must 
be pendant-mounted from the ceiling. Some luminaires 
with direct-indirect (general diffuse) design and _struc- 
tural characteristics, but with four to six lamps, will— 
because of their wider top opening—meet the zonal dis- 
tribution requirements of the semi-indirect classification. 
Care should be taken that the bottom shielding medium 
will confine maximum brightness within prescribed limits. 

Specifications should cover all the pertinent facts 
enumerated for the general diffuse units (Section 7.64). 
In like manner, a catalog designation can be used to 
specify a particular luminaire, or descriptive specification 
paragraphs can be written. 


7.66 Indirect Luminaires 

Indirect luminaires provide from 90% to 100% of 
their light output from the top of the fixture (above the 
horizontal). The light is diffusely reflected from the 
ceiling and side walls. Length of pendant suspension 
is important to the lighting result and must be carefully 
specified. Some fixtures with plastic enclosures may 
provide a greater downward light component than noted 
above, but still be considered in the indirect classification. 

Specifications similar to those for semi-direct or direct- 
indirect units can be used with an additional paragraph 
covering the (metal, plastic, etc.) reflector medium. 


7.7 Emergency Lighting Units 

Lighting units for emergency systems may include any 
size, shape or design within the limits set by local or 
other applicable codes. Check those regulations before 
specifying units. Fixtures may be individual units (exit 
hghts, illuminated directional signs, etc.) or may be 
combined with general lighting luminaires (night lights, 
emergency lights) but served by emergency circuits. 

Specification paragraphs can be written for each type 
of emergency lighting unit with a clear statement that 
these units are to be connected to the emergency circuits 
noted elsewhere in the electrical specifications. 

Emergency lighting units should be listed in the Fix- 
ture Schedule and detailed on the drawings to indicate 
any unusual construction or installation features. 


7.8 Hazardous Area Lighting 

Selection of lighting equipment for hazardous areas 
in a specific installation should be based on NEC classifi- 
cations for the degree of hazard determined by local in- 


spection authorities. Once this is established, code 
recommendations should be followed and properly desig- 
nated equipment specified as required. It is good practice 
to have on file manufacturer’s detailed specifications of 
equipment involved. 

To insure that the selected equipment is furnished 
and installed, the lighting equipment specification should 
include manufacturer's name, catalog number and a 
general description of the item. Several manufacturers 
can be listed or an “approved equal” clause can be added 
to conform to competitive requirements. 


7.9 Exterior Lighting 

Many types of outdoor lighting equipment are avail- 
able for floodlighting buildings, outdoor recreational, 
storage and parking areas, protective lighting, and street 
and highway lighting. Luminaire selection is based on 
the construction and light output (type of beam, photo- 
metric performance) characteristics of the specific unit 
and the physical characteristics of the area to be illumi- 
nated. 

No attempt will be made here to provide standard 
specifications for all types. There are too many. In- 
stead, major points to be covered by a specification will 


Suspension 


Arrows indicate 
direction of 
light beam 


A- Type A fixture 
B- Type B fixture 


SPECIAL FIXTURES or specified combinations of units are 
illustrated by drawing showing intended installation method. 
When sketches accompany specifications, contractor can accu- 
rately estimate installation cost. 


be mentioned and followed by a selected number of 
typical specification paragraphs which can be modified. 

A luminaire or fixture specification should include: 
lamp size (watts) and type (incandescent, mercury-vapor, 
fluorescent); type of circuit (voltage, multiple or series, 
etc.); fixture construction (enameled steel, aluminum, 
open, closed, etc.); type of beam (medium spread, wide 
spread, narrow or concentrating, etc.); finish of reflecting 
surface; type of mounting (pipe, pole, wall, cross-arm, 
etc.). If a lowering device is required, specify same. 

In most cases, a catalog designation will suffice to 
indicate a fixture incorporating all the features desired. 
Luminaires should also be given a plan symbol and 
listed in the Fixture Schedule, preferably in a separate 
group. In like manner, outdoor lighting specifications 
should be separate from interior lighting specifications. 

Where outdoor lighting units are to be automatically 
controlled, specify type control (time clock, photo-elec- 
tric relays, etc.) and location. Do the same for any 
ballasts, transformers or other accessories required. 

The following specification clause could apply to all 
units. This would be followed by individual paragraphs 
for specific fixtures. 

The electrical contractor shall furnish and install flood- 
light (street lighting) units of the type and size indicated 
on the drawings, listed in the Fixture Schedule, or speci- 
fied herein. All luminaires shall meet NEMA design 
and photometric standards. 


7.91 Floodlighting 
Fixture (fixture schedule symbol) shall be 

Company, Type ..., Catalog No. .» OF approved 
equal, for operation with (size, incandescent, mercury- 
vapor, fluorescent) lamp on ... volt circuits. Units shall 
be mounted ... ft above the ground on (steel, aluminum, 
concrete) poles or on building walls, as indicated on the 
drawings and in the Fixture Schedule. Ballasts or trans- 
formers (where required by fixture type) shall be installed 
as indicated on the drawings; and shall be Com- 
pany, Type ..., Catalog No. ..., or approved equal. 


7.92 Street Lighting 

The above skeleton specification can be modified as 
needed to indicate specific types of street lighting units. 
Additional information relating to multiple or series 
circuits should be included. Or, more detailed specifi- 
cations for this type of luminaire can be secured from 
the equipment manufacturers. 

Add pertinent clauses about type of control equip- 
ment, mounting details. 
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8.0 Motors, Generators 
and Controls 


CHECK LIST 


[] Motors and Generators 
Equipment to be furnished, set, connected 
— by owner 
— by other contractor 
— by electrical contractor 
L] Type 
— direct current 
— squirrel cage 
— wound rotor 
— synchronous 
— motor-generator set 
special type 
[] Characteristics 
— voltage 
— phase 
— frequency 
— horsepower 
— amperes, full-load 
— speed 
— torque 
— NEMA design letters 
— enclosure (open, drip-proof, 
splash-proof, explosion-proof, etc.) 
— special characteristics 
[] Installation 
— on machine 
on sliding base 
on foundation 
method of coupling 
connection details (terminal box, 
flexible conduit, etc.) 
[_] Other items pertinent to specific design 
and application 


Specifications for motors and generators and the related 
control equipment should cover the following considera 
trons 

|. Who is to furnish the equipment; who is to set o1 
mount it; and who is to install or connect it. 

What are the physical characteristics, sizes, ratings 
ind performance capabilities of the equipment. 

3. What particular installation requirements are in 
volved—mounting details, connecting methods, protec 
tive guards, type of coupling to machines, etc. 

[he amount of specification detail covering the instal 
lation of motors, generators and their controls will de 
pend upon how the first of the above considerations 1s 
r¢ solved 


Where the equipment is to be furnished by others 
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[] Controls 


Equipment to be furnished, set, connected 
— by owner 
— by other contractor 
— by electrical contractor 


|] Type 


— disconnect, starter, controller 
— manual 
— magnetic 
line voltage 
reduced voltage 
integral control 
remote control 
accessory switches (limit, pressure, 
float, etc.) 
— plugging switches 
— timing devices 
— reversing 
— NEMA type enclosure 


[] Characteristics 


— voltage 

— phase 

— number of poles 
— ampere capacity 
— protection 


[_] Installation 


— at machine, on wall, on special rack 
in a group (give details) 
in a control center 
remote control units and relays 
connection details (between control unit 
and motor) 


{_] Other items pertinent to specific control system 


but installed as part of the electrical contract, the specif- 
cations should cover size of equipment plus data on the 
circuits and other devices to be furnished and installed by 
the electrical contractor. 

When equipment is furnished as part of the electrical 
contract, specification clauses should clearly and com- 
pletely describe the equipment. In all cases, however, the 
specifications should contain sufficient detailed informa- 
tion to complement the data given in the electrical plans 
and clarify any points open to possible question. 


8.1 Furnishing Equipment 


State definitely who (owner, machinery manufacturer, 
other subcontractor, electrical contractor) furnishes the 
various motors, motorized equipment, generators, motor 
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CONTROL WIRING FOR SUBSTATION VENTILATION 


REMOTE CONTROL of a 2-speed ventilating fan motor is detailed in connection diagram to facilitate installation and operation 


of pushbutton stations and accessory control devices. 


controllers, associated control devices and disconnect 
switches. This may also be covered under Section 1.0— 
Scope of Work 1.12. 

The electrical contractor shall furnish and install all 
electric motors and controllers as shown on the plans; 
also a disconnect switch for each motor where indicated; 
also the required feeders and control circuits, as indicated 
on the plans. 


8.2 Installing Equipment 


If the motors and controls are to be furnished by 
“others” (not the electrical contractor) the specifications 
should clearly state who is to receive, handle, set, mount 
and install such equipment. The idea is to establish a 
definite starting point for motor work covered by the 
electric wiring contract. 

All motors and controls to be furnished by (name, 
others) shall be delivered to the receiving dock at the 
job site. Unless otherwise noted, the electrical contractor 
shall receive, handle, set, mount and install this equip- 
ment where indicated on the plans including all necessary 
feeder, control and protective circuits. 


8.3 Motors 


Motor specifications, per se, seldom are found in an 
electrical system specification. Equipment manufacturers 
generally select and furnish motors to match the require- 
ment of their equipment. However, system design engi- 
neers can—and do—include general specification clauses 
establishing definite limits as to size and type of motors 
for specific areas and/or circuit voltages. 


8.31 General Specification 


Motors smaller than 4 hp shall be designed for opera- 
tion on ... volt, single-phase, 60-cycle circuits. 

Motors 4 hp and larger shall be designed for operation 
on ... volt, 3-phase, 60-cycle circuits. 

Motors installed in areas where the ambient tempera- 
ture will u. 40°C, or less, shall have Class A insulation 
as a minimum. 


Motors installed in areas where the ambient tempera- 
ture will exceed 40°C shall have Class B insulation as a 
minimum. 

Motors shall be as manfactured by Company, 
or approved equal, and shall meet the requirements of 
the latest NEMA Motor Standards. 


8.32 Specific Motors 


When it is necessary to write specification clauses for 
individual motors, there are a number of pertinent facts 
and data that should be considered and included in the 
specification. These are noted below under relevant 
headings. 


Direct Current 


Manufacturer’s type and frame designation, horse- 
power output, time rating, temperature rise, rpm at full 
load, voltage, full-load amperes and winding—shunt, 
compound or series, in addition, type of insulation and 
bearings. 


Polyphase Squirrel-Cage 


(Also to describe ac single-phase motors.) 

Manufacturer’s type and frame designation, horse- 
power output, time rating, temperature nse, rpm at full 
load, frequency, type of insulation, type of bearings, 
number of phases, voltage, full-load amperes and “code” 
designation of locked-rotor kva per horsepower. 

NEMA design letters for integral-horsepower motors— 
locked-rotor and breakdown torques; locked-rotor cur- 
rent; and percent slip at rated load. 


Polyphase Wound-Rotor 

Cover items given above for polyphase squirrel-cage 
motors, plus secondary amperes at full load and sec- 
ondary voltage. 
Synchronous Motors 


Revolving field (rotor) or stationary field (stator). 
Manufacturer’s type designation and frame number. 
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Horsepower output, time rating, temperature rise, rpm 
at full load, frequency, number of phases, voltage, rated 
amperes per terminal, rated field current, rated exciter 
voltage, rated power factor and torques (percent of rated 
full-load torque)—locked rotor, pull-in and pull-out. 


Universal Motors 


Manufacturer’s type and frame designation, horse- 
power output, time rating, rpm at full load, voltage, full 
load amperes and frequency (60/de is recommended 
form). 


Applications 


General-purpose; definite purpose; or special-purpose 
motor. 


Mechanical Protection 


Also describe type of enclosure: drip-proof; splash- 
proof; semi-protected; protected; drip-proof fully pro- 
tected; open externally ventilated; open pipe-ventilated 
totally enclosed non-ventilated; totally enclosed fan- 
cooled; explosion-proof; dust-ignition proof; waterproof 
totally enclosed pipe ventilated. 


Speed Characteristic 


Constant-speed; varying-speed; adjustable speed; adjust- 
able varying-speed; multi-speed. 


Miscelianeous Data 


Efficiency; power factor; service factor; various torques 
full load, locked-rotor, pull-up, breakdown, pull-out, 
pull-in. 


8.33 Motor Specification 


Motors for operating (. . ) shall be of the poly- 
phase squirrel-cage induction type rated for ... hp, 
.. Volts, phase, cycles, rpm, NEMA 
design (A, B, C, D, E, F,) with Class ... insulation and 
bearings. Enclosure shall be (open drip-proof, splash- 
proof, fan cooled totally enclosed etc.) for . . . degree C 
continuous temperatur: rise, with (normal or quiet) 
operation. Frame number shall be ... with the following 
dimensions: 


8.4 Generators 


Where generators are to be included in the electrical 
specifications, the following data should be included in 
the clauses describing the units. 


Direct Current 


Manufacturer's type designation and frame number, 
kilowatt output, time rating, temperature rise for rated 
continuous load, rated speed in rpm, voltage, rated 
current in amperes, winding—series, shunt or compound, 
excitation voltage, or self-excited and recommended value 
of resistance for rheostat for hand or regular control of 
output. 


Alternating Current 


Manufacturer’s type designation and frame number, 
kilovolt-ampere output, power factor, time rating, tem- 
perature rise for rated continuous load, rated speed in 
rpm, voltage, rated current in amperes per terminal, 
overload, time rating for overload, temperature rise for 
overload, number of phases, frequency, rated exciter 
voltage and rated field current. 


8.41 Generator Specification 


The generator shall be (belted) (direct coupled) to a 
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(gas) (oil) (steam) engine. Generator shall be rated ... 
kva, .. .% power factor, ... volts, ... phase, ... cycles, 
rpm. Temperature rise shall not exceed ...°C by 
(thermometer) (detector) on stator and ...°C by (ther- 
mometer) (resistance) on field. Generator unit shall be 
complete with (direct) (belt) connected exciter of suit- 
able rating. 
Generator manufacturer shall guarantee the following 
operating factors: Maximum temperature rise; stator 
...°C, field ...°C. Maximum excitation required; 


... kw at ... volts. Efficiencies at rated power factor; 
..% at full load, 


...% at 3} load, ...% at 4 load. 


8.5 Motor-Generator Sets 


With increased application of high frequency for 
lighting and special purposes and of special electrical 
circuits for laboratories, etc., motor-generator clauses are 
becoming part of electrical specifications. Such clauses 
should include the following data. 

Motor type, voltage, phase, horsepower, speed and 
frequency. Generator type, kva, power factor, speed, volt- 
age, phase, frequency and related information about 
its exciter. 


8.51 Emergency Generator Set 


Give detailed information on engine drive (gasoline, gas, 
diesel, etc.), hp size etc.; also size and electrical char- 
acteristics of generator; also details of associated control. 
See Section 2.0 Service Entrances, 2.131 Standby Gen- 
erator, for prototype specification. 


8.52 Rotary Frequency Converter 


The electrical contractor shall furnish and install (num- 
ber) ... kw, motor-generator frequency converter(s) 
which will provide ... cycle, volt power for the 
high-frequency lighting system. The ... cycle generator 
phases shall be center tapped to ground so that the 
voltage will not exceed ... volts to ground. Each unit 
shall be a self-contained m-g set with associated control 
equipment contained in an all-metal drip-proof cabinet. 

Each unit shall include the following components: 

One induction drive motor MULT AMMO. cig isis 
rpm, ... volts, ... phase, 60 cycle integrally connected 
to: 

One synchronous generator a ee 
power factor, ... rpm, ... volts, ... phase, ... cycle, 
with overhung exciter. 

One input fused disconnect switch, ... amp, ... volt, 

. pole, ... phase, 60 cycle. 

One full-voltage motor starter with overload and under- 
voltage protection rated for the motor. 

One voltage regulator. 

Suitable output control consisting of (number), Type 

., ... pole (circuit breakers) (switches) rated .. amp, 

volt, for use on cycle circuits. 

The rotary frequency-converter unit(s) shall be as man- 
ufactured by Company, or approved equal. 


8.6 Motor Controls 


Where several motors of like capacities, design, char- 
acteristics and application are to be installed, detailed 
control specifications could be included with the motor 
specification clauses. When numerous motors of widely 
differing capacities, characteristics and functions are to 
be installed, a general specification could be written to 
cover motor-control equipment with additional clauses 
relating to those installations which do not follow the 
pattern. 

Such general specifications could follow the outline 
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PART-WINDING STARTER is used to reduce inrush current 
to a 30-hp, 208-volt compressor motor with two separate 
delta windings. Motor starts with one parallel winding ener 


presented below. This includes only the more common 
types of general-purpose motor-control devices for ac 
motors. It is well to consult the manufacturers before 
specifying control equipment for special applications. 


8.61 General Specification 


Unless otherwise noted, motor starters shall be line- 
voltage (manual) (automatic) type with suitable thermal 
overload relays and reset and start-stop pushbuttons in 
the cover. Units shall be (Company), (Bulletin or Cata- 
log designation), or approved equal. 

Starters for ... volt, phase motors shall be line- 
voltage, magnetic type with 120-volt control. Provide 
120-volt control-circuit transformers for all motors on 
the ... volt system. 

All motor controls, unless otherwise noted, shall be 
combination type with (circuit breaker) (fased or unfused 
switch) disconnect and magnetic motor starter in NF MA 
Type ... enclosure. Combination starters shall be (Com- 
pany) (Bulletin or Catalog designation), or approved 
equal. 

Except where remote control is indicated, pushbuttons 
shall be in motor starter cover. Pushbuttons shall be .. . 
type, suitable for service intended and shall be as made 

Company, or approved equal. 
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gized, operates with the two in parallel. Diagram details 
connecticns, Drawings like this facilitate estimating, field in- 
Staliation, and assure proper operation. 


Where required, additional general clauses relating 
to reduced-voltage, multi-speed, reversing and similar 
specific control items may be added here. However, 
unless there is a reasonable number of each type involved, 
such items are covered by individual specifications. 


8.62 Specific Controls 


When specification of individual units is necessary to 
match selected equipment to the control problem at 
hand, pertinent starter and motor data should be con- 
sidered and included in the specification clauses. Addi- 
tion of information assures installation of proper items, 
facilitates pricing, ordering and delivery. 

Whenever possible, one or more manufacturers’ name 
and control designation should be indicated to establish 
type and quality desired. 


Direct Current 


‘Tvpe: across-the-line, start-stop (and reverse), standard 
or heavy duty automatic reduced voltage. 

Horsepower rating and type of motor controlled. Line 
voltage and motor amps. 

'ype of enclosure: NEMA Type I, Standard; Type II, 
Drip-tight; ‘I ype III, Weather-resistant; ‘ype [V, Water- 
tight; etc. 
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Overload protection, reset button. 

Pilot devices: pushbutton station; float switch; ther- 
mostat; etc. 

Automatic operation; accelerate shunt, series and com- 
pound motors; accelerate shunt and compound motors; 
not suitable for jogging; etc. 

Time limit of automatic operation: designed for one 
10-second start out of each 80 seconds. 

For constant-speed or adjustable-speed motor, number 
of accelerating points. 

Non-teversing, with or without braking; reversing with 
braking. 

Field accelerating and decelerating relays. 

Low-voltage protection. 

Field rheostat: manual, enclosed, for prescribed speed 
range of particular size motor. 

Other relays: control, field protective, field failure. 


Alternating Current 


Type: across-the-line, manual starting switch; across- 
the-line, magnetic switch; reduced-voltage starter. 

Horsepower rating and type of motor controlled. 

Line voltage, frequency, full-load motor current and 
number of phases. 

Type of enclosure: NEMA Type I, Standard; Type II, 
Drip-tight; etc. 

Overload protection. 

Pilot devices: pushbutton station; control switch; relay; 
thermostat; etc. 

Number of poles. 

Reversing. 

Combining disconnect switch (or circuit breaker) in 
the same enclosure, with or without fuse clips for specific 
rating. 

No voltage protection. 

Maximum primary running current, for primary con- 
trol of slip-ring motor. 

For constant-speed or adjustable-speed operation. 

Relays: automatic reset; low speed start; accelerating; 
decelerating; etc. 

For multi-speed operation: consequent pole or sep- 
arate winding; constant torque, variable torque or con- 
stant horsepower. 

Reduced-voltage starters: manual (resistance, or auto- 
transformer) type; magnetic (resistance, three-point re- 
sistance, stepless resistance, or transformer) type. 

For reduced-voltage operation: particular conditons 
of the starter application—characteristics of driven ma- 
chine, hookup of pilot devices, frequency of starting. 

Synchronous motor starters: semi-magnetic, reduced 
voltage, autotransformer type; reduced voltage, auto- 
transformer type; reduced voltage, resistance type; mag- 
netic, full-voltage, across-the-line type. 

For synchronous motor starters: kva, rpm, power fac- 
tor, full load amperes, phases and frequency, voltage, field 
voltage, excitation amperes, size and rating of field dis- 
charge resistor. 

Squirrel-cage motor starters for high voltage: across- 
the-line type; reduced-voltage, autotransformer type. 

For high-voltage squirrel-cage motor starters: locked 
rotor current of motor. 

Reversing drum switches for starting and reversing 
squirrel-cage motors, for ac or dc, with spring or non- 
spring return, for surface, panel or switchboard mounting. 

Multi-speed drum switches for manually starting, 
speed changing and reversing 3- and 2-phase multi-speed 
motors (reversing or non-reversing). 

Non-reversing drum switches for polyphase wound- 
rotor induction motors, for starting and speed regulating 
—with grid resistors and characteristics matched to motor 
operating conditions. 
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Control Accessories 


Consider all of the following: 

Manual speed regulators. 

Pushbutton: standard duty, heavy duty, oiltight sta- 
tions, etc. 

Limit switches: ac, de, precision. 

Plugging switches. 

Overload relays: thermal, magnetic. 

Switches: pressure, temperature, float, limit, time, etc. 

Timing relays: pneumatic, fluid dashpot, motor-driven, 
electronic, etc. 


8.63 Control Specification 


Depending upon equipment selection and system de- 
sign, a motor-control specification might consist of one 
or more of the following typical clauses. 

Controls for (fan, pump, etc.) motor shall provide 
for (full, reduced voltage) starting of the ... hp, 
rpm, ...% pf, ... volts, ... phase, cycle motors. 
Controls shall be in NEMA I enclosures, and designed 
for (full magnetic, semi-magnetic) operation. Reduced 
voltage at starting shall be obtained by means of (auto- 
transformer, reactor, resistor) and shall limit the kva 
inrush to a maximum of .. .% of full load kva. 

The control shall provide overload, undervoltage, 
damper winding and pullout protection and, after pull 
out of step, shall automatically stop (or re-synchronize) 
the motor. Control shall be as manufactured by 
Type ..., or approved equal. 

Controls for squirrel-cage motors shall be combination 
3-pole across-the-line starters with circuit breakers in 
NEMA Type ... enclosures with self-indicating handles 
and shall provide overload, low-voltage and short-circuit 
protection. Breakers shall trip at amps. Remote 
2-unit standard-duty pushbutton stations, momentary 
contact, marked Start-Stop, shall be provided in NEMA 

. enclosures. Starters shall be as manufactured 
, Class ..., Type ..., or approved equal. 

“Motor starters identified by symbol on the plans or 
in the control schedule shall be as follows: 

Type A starters shall be manually operable for full- 
voltage starting by means of a lever, knob or pushbutton. 


Type B starters shall be magnetically operable for 
full-voltage starting; shall have undervoltage protection 
and provision for connection of remote control stations. 


Type C starters, for reduced-voltage starting, shall be 
of the manually operable autotransformer type. Each 
starter shall have undervoltage protection and a stop 
pushbutton in the cover. 


Type D starters, for reduced-voltage starting, shall be 
of the magnetically operable autotransformer type. Each 
starter shall have undervoltage protection and provision 
for remote control. 


Type E starters are for wound-rotor motor starting 
duty only. Each controller shall bave a magnetically 
operated primary switch and a resistor switch with suit- 
able resistors. The primary switch shall provide running 
overcurrent and undervoltage protection for the motor. 
An electrical interlock between primary and _ resistor 
switches shall prevent closing primary switch unless all 
resistors are connected. Resistor switches shall be dial 
type for motors of 10 hp or less; drum type for larger 
motors. 


Type F controllers are for wound-rotor motor speed 
regulation duty. They shall provide for 50% speed 
reduction and continuous operation at any speed from 
maximum to minimum. In all other respects Type F 
controllers shall conform to Type E starter specifications. 
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9.0 Electric Space Heating 


Electric space-heating systems are designed on the 
basis of precise heat-loss calculations of the area to 
be heated. Quantity and type of thermal insulation in 
the ceilings, walls and floors of the area involved have 
a definite bearing on the electrical capacity of the 
selected equipment and the operating cost of the in 
stalled system. 

It is important to all concerned that system installa- 
tion meet design requirements. Electric heat specifica 
tions should include pertinent information regarding in- 
sulation on which the design is based as well as electrical 
characteristics of and installation instructions for the 
selected equipment items. Equally important is a con 
cise description or designation of selected control units 
for the equipment listed. 

Electric resistance heating methods can be classified 
into four basic categories. ‘They are: 

1. Radiant—where radiant energy of various wavé 
lengths is transmitted directly from a heated surface to 
instantly warm a person or object within a direct line 
range. 

2. Convection—where a natural upward flow of heated 
air results from contact with a surface (a convector) 
heated by electric current. 

3. Radiant and Convection—a combination of direct 
radiant energy from an electric heating unit and a na- 
tural upward flow of convected air resulting from differ- 
ence in density. 

4. Forced Air Flow—units where a fan forces air over 
an electric heating element and directs it through a hous 
ing or duct into the area to be heated. 

Various electric heating units are currently available 
to provide any of the above types of space heating 
Choice of system and specific equipment is the respon 
sibility of the system design engineer. Factors influ- 
encing his selection may include: size and type of area 
to be heated; amount and type of thermal insulation 
in surrounding walls, ceilings and floors; amount and 
tvpe of exterior glass and non-insulated wall areas con 
tributing to heat loss; maintenance and economic con 
siderations. 

Components of the selected system should be speci 
fied in clear, concise terms. Emphasis should be placed 
on type and size of unit, exact location and specifi 
control equipment. 


Equipment Schedule 


Where a number of different types of units are in 
volved in a project, the addition of an Electric Heating 
Equipment Schedule (similar to the conventional light 
ing fixture schedule) is recommended. This can_ be 
noted on the plans or in the written specifications. 

'ypical column headings could read (from left to 
right): Plan Symbol; Location; Quantity; Type and De 
scription; Unit Length; Unit Watts; Volts; Btu Out 
put; Control; Remarks. 


Typical schedules could be developed for a complete 


project, or for specific floors or areas in larger and more 
complex projects. Such a listing of heating equipment 
facilitates estimating, procurement and installation. 


ELECTRICAL CONSTRUCTION AND MAINTENANCE ... 


CHECK LIST 


[-] Circuit Characteristics 


— watts, volts, amps, phase 


[] Equipment 


To be furnished 
— by others 
— by electrical contractor 
Electrical characteristics 
— wattage of units 
— voltage, phase, frequency 
— heat output, Btu/ hr 
Type of unit 
— baseboard, radiant and convection 
— wall panel, radiant, metal, glass 
— wall panel, forced convection (with fan) 
— heating cable, radiant 
unit heater, fan circulation 
ceiling panel 
central furnace 
heat pump 
auxiliary uniis for air ducts 
— radiant heating fixtures 
— snow melting cable assemblies 


[] Controls 


To be furnished 

— by others 

— by electrical contractor 

Electrical characteristics 

— voltage, phase, frequency 

— wattage, amperes 

— operating temperature range; differential 

Type 

— manual, automatic 

— single stage, two-stage 

— line, low voltage with transformer and 
relays 

— built-in equipment mounted 

— wall mounted, surface, recessed 

— loed regulators 


[] Installation 


— mounting dimensions 

— special circuiting or control 
— detail drawings 

— equipment schedule 


[] Insulation 


— ‘‘R’’ numbers of insulation on which 
system design is based 


[] Other items pertinen fo system design 


MAY, 1961 








Pressure - contact 
Switch with current- 
limiting fuses 


175A CB-fuse 
combination 


Section of 460-v 
distribution board 





500-kva - 
4160 -265/460¥v 
3 4-wire To air- 


conditionin 
transformer compressort 








Pail 


2 sets eZ pilot 
4-500 MCM RHW F light 


in2-33'c 7 
4 #3/0RHW +} 919] Ospeating- 
in2'/2 ¢ Pe tee es cooling 
Heating AA selector 


circuits -| vt | switches 
TABL_|L 














BOA CB's” Snow melting panels 


SINGLE-LINE WIRING DIAGRAM 








ee 
———t\— ——~To other 


2 sections 






































~~ 
oO 
oO 
N 
» 
= 
2 
° 
D 














| 























‘ Jl. J 
' " 1g ' " 1 Wr as meer eg i " 
ge ee | se [3S Lee Lae 
PhaseA PhaseB Phase C PhaseA Phase B Phase C | 
— 20+0" —— 





1 _it.. 


TYPICAL SECTION OF SIDEWALK 


DISTRIBUTION and circuit diagrams of electric snow-melting 
system for a department store sidewalk supplement specifica- 
tion paragraphs; facilitate proper installation. 


9.1 Thermal Insulation 


Knowing the close design relationship between build- 
ing insulation and electric heating, electrical contractors 
are understandably interested in checking and deter- 
mining if the proper type and quality of insulation is 
being installed. Generally, they are the first to receive 
possible complaints about the electric heating they 
installed. 

While insulation details quite properly belong in 
the building or insulation specifications, it is good prac- 
tice to include a short reference to same in the electrical 
specifications. The “R’” numbers recently developed 
by the National Mineral Wool Association provide a 
simple reference designation. These numbers appear on 
various insulating materials and indicate an accurate 
measure of the installed insulating value of that material. 

The “R” number designations replace the former 
6-4-2 formula (inches of insulation) for ceilings, walls 
and floors. For example: To meet the All Weather Com- 
fort Standard, insulation for an electrically heated home 
is now specified as—R-19 for ceilings; R-11 for walls; 
R-13 for floors. 


A typical electric heating specification reference to 
building insulation might read as follows: 

The electric heating system design for the (home, 
office, etc.) is based on the following installed insula- 
tion values: Ceilings, (R- ); walls, (R- ); floors, (R- ). 
A vapor barrier, rated at one perm or less, if not built into 
the insulating materials, shall be installed. 


9.2 Type of Unit 


Specifications for electric heating equipment should 
include the following pertinent information: 

Baseboard perimeter heating—a convection-radiation 
type of unit; specify length, wattage, voltage, Btu/hr, 
single- or two-heat type. Indicate if baseboard is to 
have built-in thermostats and/or receptacles. 

Floor unit—flush mounted in floors, normally under 
floor-to-ceiling windows to provide an effective warm- 
air “‘wall.’”” Units are convection type. Specify Btu/hr, 
wattage, voltage. 

Wall panel—radiant type; or convection type, natural 
or forced (with fan). Specify wattage, voltage, Btu/hr. 

Glass and other types of radiant heat panels for wall 
or ceiling installation. Specify size, Btu/hr, wattage, 
voltage, spacing. 

Heating fixtures—radiant heat energy sources in a fix- 
ture or housing with built-in reflectors. For: comfort 
heating of people in exposed locations; controlled area 
heating in large uninsulated enclosures and open areas; 
and spot-heating applications. Specify size, type of 
heating element, Btu/hr, wattage, voltage, mounting. 

Combination fixtures—to provide heating and lighting. 
Specify size, type of heating element and light source, 
Btu/hr, wattage, voltage, light output, type of mounting. 

Heat pump—for use with a forced-air duct system. 
Specify whether one or two-stage type; Btu heating ca- 
pacity (with and without auxiliary heating units); wattage 
and voltage of auxiliary heating units; number, hp, volts, 
phase, amperes of compressor and fan motors; total kilo- 
watt input; coefficient of performance. 

Duct heaters—resistance heaters installed in air ducts 
for primary or auxiliary heating. Specify Btu/hr, voltage, 
phase, wattage, physical dimensions. 

Heating cable—for ceiling (or concrete floor) installa- 
tion to provide radiant-type heating. Specify Btu/hr, 
maximum length in feet; color coding; wattage and volt- 
age. Manufacturer’s instructions should be followed. 

Snow melting units—pre-assembled, pre-spaced heat- 
ing cable fastened to steel-mesh mats ready-to-install. ‘To 
melt snow and prevent ice formation on concrete drives, 
walkways, steps and similar areas. Specify size of mat 
(length and width), wattage and voltage; or length of 
wire, gauge, wattage and voltage of cable in custom engi- 
neered systems. 

Any or all of the above types of electric space-heating 
units can be easily identified by manufacturer's name 
and model or catalog number, or approved equal, to in- 
corporate the various specification points noted above. 


9.3 Heating Controls 


Electric heating permits the maximum in convenience, 
flexibility and comfort. To achieve this, automatic con- 
trol equipment (thermostats, etc.) should be selected 
carefully and specified to match design requirements. 

Among the more common methods of controlling 
electric heating equipment are the following: 

Individual Unit—the thermostat control is built-in 
the wall or baseboard unit. 

Room Control—a wall thermostat controls all heating 
units in the room. 
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Zone Control—heated area is divided into zones with 
each wall thermostat controlling all heating units in a 
specified zone or section. 

Currently available control equipment is produced in 
a variety of models with operating and electrical features 
to meet specific requirements.. When selecting and 
specifying electric heating control, consider these char- 
acteristics: 

Single-stage or dual-stage operation. 

Thermostat operation, frequent or slow cycling to 
maintain desired room temperature. 

Single-pole or double-pole with marked position for 
breaking one side or both sides of the line. 

Surface or recessed mounting, type of finish. 

Line-voltage or low-voltage with associated relays and 
transformer. 

Operating temperature range in degrees F’, temperature 
differential. 

Electrical rating in amperes, watts and volts. 

The preferred method of specifying heating control 
equipment is by manufacturer's name, model and/or 
catalog number to identify a specific item containing 
the desired features. Descriptive clauses may be added 
if considered pertinent. 

For more complex installations (schools, commercial 
buildings, etc.) where “day-night,” “summer-winter,” 
“holiday” and similar contro] features are desired, rele- 
vant electrical specifications might contain paragraphs 
explaining the desired operation of the specified control 
system. 

Where supplemental unit or circuit control is desired, 
clearly note same in the specifications. Application of 
a load-control unit in areas with peak-load problems o1 
restrictions is an example. ‘These time-switch operated 
units automatically transfer the electric heating load 
from 240 volts to 120 volts, and back, during pre-set 
hours. Reduction of voltage reduces wattage of con- 


trolled heating units by about 75% during peak periods. 


9.31 Control Specification 


A typical specification relating to conventional thermo- 
static control might read as follows: 

The electric heating system shall be (room) (zone) 
controlled by thermostats furnished by the electrical 
contractor and installed ... ft above floor level at loca- 
tions shown on the plans. Each thermostat shall control 
the number of heating units indicated. 

Thermostats shall be Company, Model No. 
..., Catalog No. ..., or approved equal. Units shall 
be line-voltage (low-voltage), single-pole (double-pole), 
single-stage (2-stage), type rated watts, ... volts. 
Operating temperature range shall be ...°F to ...°F, 


Insulation Standards 


New “R” values developed by the National Mineral Wool 
Association to define and designate insulation materials in terms 
of an installed performance standard. 





U-value Installed 

Building Btuh /sq ft Resistance 
Section | per deg TD) and Product 
Designation ' 


Comfort level 


Ceiling 0.05 R-19 
Quality home 0.04* R-24 
requirements” Wall cw R-11 
Floor (over R-13 
unheated 
space) 








Moderate comfort Ceiling R-13 
and economy Wall R-8 
Floor (over R-9 
unheated 
space) 





Minimum home Ceiling 
requirements Wall 
Floor (over 
unheated 
space) 











| Installed resistance (R) is the sum of the resistance of the mass 
insulation and the resistance of any adjacent air spaces or the 
resistance of any exposed insulation surface which may exist. 
2 Recommended by All-Weather Comfort Standard. 
For special situations where additional insulation is deemed 
necessary in ceiling. 


with a rated differential of ... °F. Units shall be for 
surface (recessed) mounting as indicated and covers shall 
have a ... finish. 

Where a convenient remote control center is to be 
installed for pre-setting day and night temperatures for 
completely automatic or manual remote control of one 
or more zone thermostats, develop specification clauses 
covering type, size, operational and electrical features 
of the unit. Use manufacturer's technical literature as 
basis and specify model or catalog number, if possible. 

Follow the same procedure for other types of control 
equipment, using the above prototype specification as a 
general guide. Be specific in all cases so intended equip- 
ment will be procured and installed. 


Electric Heating Equipment Schedule 





Plan 
Sym-| Location Quan- 
bol tity 


Type and Description 


Office 10 


Private 4 
Office 
| Washrooms 2 (Name, Cat. No. 


with fan 





(Name, Cat. No.__, baseboard 
(Name, Cat. No. __, wall panels 


, wall units 


Btu 
Unit Unit Volts Out- 
Length Watts put 


Control Remarks 


8-ft 1250 Thermostat 


240 | 4265 


1500 240 5118 Thermostat 


2000 _ 240 | 6824 | Thermostat 


and switch 
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9.4 Heating Specifications 


Space limitations preclude listing typical specification 
clauses for all types of electric heating equipment. With 
slight modification, the following prototype specification 
(for baseboard equipment) can be adapted to other types 
of units. Select and alter relevant paragraphs to fit the 
project design and selected equipment. 


Data to Aid 
Selection and Specification 
of Fixture-Type Heating Units 


Basic Heat Densities (0° F outside design temp.) * 





Type of area to be heated Watts per sq ft 
Insulated building 10 
Uninsulated building 16 
Shell-type (Quonset) 19 
Glass porch 22 
Outdoors, partly sheltered 24 
Outdoors, no shelter 27 











* For 9-ft mounting height 
Add 10% for each foot above 9 ft. 
Subtract 10% for each foot below 9 ft. 


Correction for Outside Design Temperature * 





| 
Outside Outside 
design Watts /sq ft | design Watts ‘sq ft 
temperature to be temperature to be 
(°F) added (°F) subtracted 


30 4 +30 Al 
—25 3% +25 3% 
—20 3 +20 3 
—15 2% +15 2% 

10 +10 1’% 

5 % + 5 % 
0 0 0 0 











* Add to or subtract from Basic Heat Densities 


Heater Coverage * 





Heaters rated Heaters rated 
Height of 1000, 1500, or 2000 watts 3000 or 4000 watts 
fixture 
from floor Floor area Floor 
(ft) ¢ dimensions area dimensions area 
(ft) t (sq ft) (ft) ¢ (sq ft) 


Floor area Floor 


10 x 13 130 
ll x14 154 
13 x 16 208 
14x 17 238 
16x 19 304 
18 x 21 378 


10x 15 150 
11 x 16 176 
13 x 18 234 
14x19 266 
16 x 21 336 
18 x 23 414 











* Heater suspended horizontally. Coverage varies with heater length 
and reflector type. Check manufacturer's data. 

t Second figure is dimension parallel to length of fixture 

t Where angle radiation is employed, use the distance measured 
along the axis of radiation rather than the mounting height. 


Heating Units 

The electrical contractor shall furnish and install elec- 
tric space-heating units as noted on the plans and listed 
in the Electric Heating Equipment Schedule. _ Installa- 
tion shall be in strict conformance to NEC and applicable 
local regulations for this type of equipment. 

Separate circuits of sizes and type indicated shall be 
installed as shown on the plans. Connections from branch- 
circuit outlets to heater unit raceway or junction box 
shall be made with (specify type of raceway connection). 

Heating units shall be Company, (trade name), 
or approved equal, baseboard type of single-heat (two- 
heat) construction as noted on the Schedule, for opera- 
tion on a ... volt, ... phase, wire distribution 
system. Specified catalog numbers indicate heater length, 
Btu/hr output, wattage and voltage of individual units. 

Equipment shall be supplied complete with required 
blank sections, corner and trim accessories to provide 
an uninterrupted perimeter installation as shown on the 
plans. Units shall be (surface) (semi-recessed) mounted. 
Controls 

a. Heating equipment shall be automatically con- 
trolled by thermostats built-in the individual units (or 
baseboard). (Specify thermostat characteristics.) 

b. Heating units shall be automatically controlled by 
wall thermostats installed where indicated on the plans. 
(Refer to Section 9.31 for thermostat specification.) 

c. Control equipment for the electric heating system 
shall consist of: (add : pecification paragraphs listing oi 
describing other types of control equipment items). 
Accessories 

Receptacles in the area indicated on the plans 
shall be built in the electric baseboard heating enclosure. 
Outlet sections shall be designed for use with the heat- 
ing unit specified. Receptacles shall be served by sep- 
arate circuits, not connected to heating circuits. 

Heating Fixtures 

Specify size and type of fixture and reflector; type of 
heating element; watts, volts, heat output; spacing and 
mounting height. 

Heating Cable 

Specify standard length of heating cable to be in- 
stalled in the area, noting prescribed wattage of cable 
length and system voltage. Cable cannot be cut to fit on 
job. Include instructions to check electrical continuity 
of cable before and after installation; also precaution to 
follow manufacturer's installation recommendations. 
Snow-Melting Mats 

Specify number and size of snow-melting assemblies 
to be installed in indicated areas. A typical specification 
might read: 

Furnish and install, where indicated on the plans, 
(number) pre-assembled electric snow-melting mats. The 
mats shall be ... ft by ... ft (in.) and rated ... watts 
at ... volts. Heating cable shall be rated ... watts per 
lineal foot; shall have a (nylon) (neoprene) (...) cover- 
ing and shall be pre-spaced and mechanically attached 
to a galvanized steel mesh. Permanent connections 
between heating cable and “cold” leads shall be pre-sealed 
at the factory. 

Mats shall carry UL listing for application intended 
and shall be as manufactured by Company, or 
approved equal. 

Watertight junction boxes housing power lead con- 
nections shall be sealed with melted (paraffin) (.. .) 
to seal splices against moisture ingress. 


9.5 Installation Instructions 


It is good practice to include any special instructions 
and details regarding equipment to be installed in the 
relevant sections of the specification. 
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10.0 Residential Wiring 


CHECK LIST 


Codes — NEC, local, etc. 
Contracts — with owner, developer, builder 
Permits, Fees — secured and paid by whom 
Temporary Power — who shall furnish and 
use facilities; who pays for energy con- 
sumed 
Service Entrance — volts, amps, phase, wire 
— Underground (direct burial, in duct) 
— conductors — size, insulation type, 
single conductor or cable assembly — 
ducts — metal, fiber, Transite, etc. 
— Overhead (single conductors, cable as- 
sembly) 
— conductor size, type insulation, type 
of cable (SE), (ASE), etc. 
— Location — check local utility rules 
Service Switch and Panel — size of mains, 
volts, amps, phase 
— number and size of branches 
— switches and fuses 
— circuit breakers 
Load Centers — same information as for 
panels above 
Branch Circuit Wiring (check local codes) 
— knob and tube 
— non-metallic sheath cable 
— armored cable 
— flexible conduit and wire 
— EMT and wire 
— rigid conduit and wire 
Branch Circuits — number and type 
— lighting 
— general purpose 
— fixed appliance 
— multi-wire appliance 
— full circuit appliance 
— special purpose {outdoor lighting, 
receptacles, etc.) 
] Wiring Devices— rating and type and color 
of each 
— standard 
— interchangeable 


[he modern concept of total electrical living, full 
housepower and “Medallion” homes is a vital considera 
tion in the design and specification of residential wiring 
systems. 

Current availability of a wide range of high-wattage 
appliances and equipment (ranges, water heaters, dish 
washers, laundry equipment, electric space heating, etc. 
makes electric service capacity a prime factor in the 
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Switches — number of poles, 3-way, 4-way, 
2-circuit, standard, silent operation 
— push type, tumbler, rotary, illuminated 
— master, time, door, special purpose 
— dimmer control for lighting 
Receptacles — rating, type and color of each 
— single, duplex, triplex 
— split circuit, switched 
— standard grounding type 
— combination 125-, 250-volt 
grounding type 
— specia! purpose appliance type 
Plates — metal or composition, switch or re- 
ceptacle, color and finish, weather- 
proof 
[] Low Voltage Remote Control System — 
number of switches, relays, master stations, 
number of devices controlled 
[] Air Conditioning—type (central, room units), 
capacity, electrical rating (amps, volts, 
phase) 


[] Electric Heating 
Space — type of units, rating (amps, volts), 
number of control thermostats 
Snow removal — pre-assembled heating 
cable on steel mesh mats. Type, size 
(...ftx ...in.), rating (watts, volts), 
control switch 

{] Exhaust Fans — type, capacity, electrical 
rating for kitchen, bath, attic, etc. 

[] Signal and Communications 
— telephone 
— intercom system 
— fire alarm system 


— TV antenna system 
— high fidelity sound system 


[] Lighting Fixtures — type and wattage of 
each 


— to be furnished by 

— to be installed by 

— types as indicated on fixture schedule 
[] Other items as required by specific project 


design of new and rewired residential systems. Capacity 
must be adequate for apparent loads and include a rea- 
sonable allowance for future additions. The NEC 
recommends a 100-amp service for single-family resi- 
dences; makes it a mandatory minimum if the net com- 
puted load is 10 kw or more. Some local regulations 
require a 200-amp service. Check all relevant regula- 
tions to assure compliance. 
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Service-entrance capacity can be computed by meth- 
ods outlined in Articles 220, 230 and Chapter 9 of the 
NEC. The results obtained will be based on safety 
and may not be entirely adequate from a desired per- 
formance standpoint. Check on the convenience de- 
sires and living habits (electrical use routine) of the 
homeowner. 

The same approach applies to design and specification 
of branch-circuit capacity and convenience. The mini- 
mum NEC safety requirements should be supplemented 
to an extent that will provide the homeowner with the 
electrical system adequacy, utility, efficiency and con- 
venience he expects and wants. Subsequent discussions 
and recommended prototype specification clauses are 
based on this premise. 


10.1 Service 


Furnish and install the following service entrance 
where shown on the plans (check with local utility regu- 
lations regarding exact location). 

Service-entrance conductors shall be ... No. 
with Type ... insulation (R, RW, T, RH, etc.) with a 
total capacity of ... amps. 

Service-entrance conductors shall be: 

(a) Service-entrance cable (SE) 

(b) Armored service-entrance cable (ASE) 

(c) Installed in ... in. conduit 

(d) Underground service-entrance cable (USE) in ac- 
cordance with the rules and requirements of applicable 
codes and the rules of the utility company serving the 


property. 
10.11 Underground 


From a point on the utility pole 4 in. above the 
upper conductor of the distribution lines adding 30 in. 
for drip loops and connections, provide a USE cable of 
the size specified to the service terminals of the service 
switch (meter box, service panel, etc.). Check local 
utility regulations. 

From a point on the pole 8 ft above grade provide 
a run of ... in. rigid conduit down below grade with an 
elbow terminating at the level of the underground 
run. Provide insulating bushings at each end of the 
protective conduit run. The conduit shall be firmly 
attached to the pole with at least two approved supports. 

Cable for the run up the pole shall be neatly coiled 
above the protective conduit for utility connection. The 
utility will install the coiled cable on the pole with pro- 
tective wood molding, seal the upper entrance to the con- 
duit, and make final connections. 

a. Cable shall be buried to a depth of 30 in. (or below 
frost line). Where cable passes under driveways it shall 
be covered by 6- by 2-in. creosoted wood planking to a 
distance of 3 ft beyond each side of the driveway. 

At the building end of the underground run the cable 
shall be enclosed in a rigid conduit to a distance of 
5 ft from the walls. 

Where the cable enters the conduit, at each end of 
the underground run, the conduit shall be sealed with 
oakum and sealing compound. The seals shall be sur- 
rounded by 6 in. of sand in all directions before back 
filling. 

b. Extend the service conductor in rigid conduit 
underground at a depth of ... in. 

c. Extend the service conductor in approved (fiber, 
Transite, etc.) conduit underground from the pole to the 
building. 


10.2 Panel and Switches 


Conventional residential service-entrance equipment 
combines main service disconnect, major appliance cir- 
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cuit disconnects and lighting branch-circuit facilities in 
a single flush- or surface-mounted enclosure. Available 
panel arrangements permit the “main” to contro] all 
circuits or just the lighting circuits with major appli- 
ance branches (range, water heater, etc.) paralleled to 
the “main” as permitted by the NEC “six-circuit”’ rule. 
Note desired arrangement in the specifications. 

While most residential systems use a single panel, 
there are cases where additional economy and con- 
venience can be provided by dividing the number of 
branch circuits among one or more additional panels 
installed near load concentrations. Feeders from the 
entrance panel serve these load centers. 

An empty raceway access to spares should be provided 
for all panels and load centers installed flush in living 
areas. A l-in. raceway terminating in a junction box 
in the basement or attic area will usually suffice. 

If the branch-circuit protective devices are circuit 
breakers, the NEC now requires that they be of the 
non-interchangeable type. 


10.21 Service Panel 


Where indicated on the plans, furnish and install 
a UL listed service-entrance panel with ... amp mains 
and the following circuits: (List type and size of cir- 
cuits and describe connection of main disconnects, if 
more than one. Or use a catalog designation to identify 
desired equipment.) 

Panel shall be dead-front type for (surface, flush) 
mounting with circuit overcurrent protection provided by: 

a. fuses 

b. ciscuit breakers (magnetic, thermal-magnetic, etc.) 

Panel shall be Company, Type ..., or ap- 
proved equal. 

From the entrance panel provide (number) feeder(s) 
of ... No. ... Type ... conductors (specify cable or 
type of raceway to be used) to the mains of the load 
center(s) as indicated. 

If a separate main-entrance switch is required, specify 
tvpe, number of poles, ampere and voltage rating; also 
that unit must be approved for use as a service-entrance 
switch. 


10.22 Load Centers 


Where indicated on the plans, furnish and install 
(manufacturer's name), Type .» OF approved equal, 
load centers for (surface, flush) mounting as indicated. 
Units shall be of size (number and ampere rating of 
branch circuits and mains) and type (fuse, circuit breaker) 
as noted. 


10.3 Wiring Methods 


The method of wiring single-family residences is 
usually determined by local ordinance or historical prac- 
tice. While the NEC approves several methods (non- 
metallic sheathed cable, armored cable, EMT, rigid con- 
duit, etc.), local electrical ordinances may prohibit or 
restrict the use of some. 

Indicate the type of wiring to be installed in general 
or in specific areas if more than one type is to be speci- 
fed. 

Wiring shall be ... (specify wiring method) installed 
in compliance with NEC regulations and local rules and 
ordinances which apply. All accessories and devices 
shall be approved for use with the system indicated. 
Cutting and drilling of structural members shall be 
limited to that essential to proper installation. All cable, 
raceways and outlet boxes shall be securely anchored 
and the complete installation made in a mechanically 
and electrically sound manner. 
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Main dist 


TYPICAL FULLY EQUIPPED RESIDENCE 


Service capacity 
140 to 200 amps 


(2) Adequate distribution 
30 circuits 


SERVICE-ENTRANCE drawing for typical residence shows loca- 
tion of outdoor meter in relation to service-entrance panel. 
Listing of branch circuits tells electrical adequacy story. Sketch 


Non-metallic sheathed cable assemblies serving ground- 
ing-type receptacles shall contain a grounding conductor 
firmly connected at the outlet to the box (if metal) and 
to the grounding terminal of the device. 


10.31 Outlet Boxes 


Outlet boxes shall be of standard (metal) (non- 
metallic) type as manufactured by Company, 
or approved equal. Boxes shall be of proper type and 
size to accommodate the fixtures or devices indicated 
and to meet structural conditions encountered. Boxes 
shall be securely fastened in place with hangers, brackets, 
or other methods approved for the purpose. 

Outlet boxes shall be (a) knockout type with separate 
cable clamps or connectors (locknuts and bushings, etc.); 
(b) equipped with integral cable clamps or connectors. 
Unused knockouts shall be left in place or provided 
with an approved closure. 

Locknuts or connectors shall be set up tight to pro- 
vide a firm mechanical and electrical connection. 


10.32 Surface Wiring 


Where non-metallic surface wiring devices are indi- 
cated for basement, garage or attic areas, devices shall 
be of approved type installed as recommended by the 
manufacturer. Non-metallic sheathed cable circuits shall 
be independently supported within ... in. of boxes. 


General lighting circuits 

Kitchen appliance circuits 
Disposal circuit 

Dishwasher circuit 

Range circuit 

Deepfreeze circuit 

Automatic washer circuit 
Automatic dryer circuit 

lroner circuit 

Heating plant circuit 

Water heater circuit 

Window A/C circuits 

Home movie and photo equipment circuits 
Home workshop equipment circuits 


Outdoor equipment and decorative lighting circuit 


Garage and yard lighting circuit 
Bath fan and heater circuit 
Cove lighting circuit 

Sump pump circuit 

Recreation area circuit 

Spare circuits 


220 volt circuit 


Water heater requires additional meter 
and entrance switch in some areas. 


is important supplement to specifications and electrical layout 
sheets, to clearly convey the physical concept of construction 
to the installer. 


Where armored cable circuits are to be run exposed 
in areas indicated, outlet boxes and wiring devices shall 
be suitable for exposed work. Cable installation shall 
follow NEC or local regulations. 

Where (rigid conduit) (EMT) is to be surface 
mounted, outlets and devices shall be suitable for ex- 
posed work. Boxes shall be of metal type with rounded 
comers and fitted covers designed for the device in- 
stalled. All unused openings (knockouts, etc.) in boxes 
shall be covered. 

Where surface-type metal raceways are indicated, 
raceways shall be Company, No. ..., or ap- 
proved equal, installed square with elbows, boxes, con- 
nectors and closures designed specifically for use with the 
raceway indicated. 


10.4 Branch Circuits 


In addition to adequate service-entrance capacity, 
the number and type of branch circuits installed in a 
residence establish the utilitv of the electrical svstem 
and electrical convenience of the home. Beyond nor- 
mal lighting and receptacle facilities, the following cir- 
cuits permit safe and efficient use of appliances and 
should be considered when specifying a residential wir- 
ing system. Many of these are covered in subsequent 
typical specification clauses in bold-face type. 

a. Multi-wire appliance circuits: Kitchen and dining 
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areas need at least two 20-amp circuits to handle simul- 
taneous operation of groups of high-wattage appliances. 
A 3-wire, common-neutral circuit with each plug recep- 
tacle on alternate sides of the circuit gives some assist- 
ance against overloading. 

b. Full circuits to fixed appliances: Provide separate 
circuit to such units as a dishwasher, disposer, auto- 
matic washer, room air conditioner, ironer, bathroom 
or nursery heater, etc. 

c. Full circuit to appliance groups: Provide a separate 
circuit to a group of units such as refrigerator, food 
treezer and heating plant. (Some local codes require an 
individual circuit to an automatic heating plant.) 

d. Load-center panel: Economical circuiting for mod- 
ern appliance loads may require load-center panels neat 
appliance groupings. 

e. Circuit protection: Use of time-delay fuses or cir- 
cuit breakers on circuits serving motorized appliances 
to prevent momentary starting current interruption. 

Adapt any or all of the following specification clauses 
in developing branch-circuit specifications for a specific 
residential] layout. 


10.41 Branch Circuits—General 


Furnish and install branch circuits from the panel- 
board(s) to the outlets as shown on the plans or de- 
scribed in the outlet or branch-circuit schedule. Circuits 
shall be of the type and size as noted. 


10.42 Lighting 


General-purpose lighting and receptacle, circuits in 
areas Other than kitchen, dining room, laundry-utility 
room, basement or porch shall be 2-wire No. 14 (iNo. 
12). ‘There shall be one 15-amp circvit for ezch 375 
sq ft of floor area (20-amp for each 500 sq ft) as indi- 
cated on the plans. 


10.43 Appliance 


Plug receptacles in the kitchen, laundry-utility room, 
basement and porch, other than those on special circvits, 
shall be served by not less than two No. 12, 20-amp 
appliance circuits. A 3-wire circvit with individual 
receptacles connected alternately to either side is per- 
mitted. 


10.44 Isolating 


Plug receptacles for the refrigerator and freezer and 
the outlet for connecting the heating plant shall be served 
by separate No. 12, 20-amp branch circuits. (In some 
communities codes may require an individual disconnect 
for the heating plant.) 


10.45 Individual 


Plug receptacles for connection of the following appli- 
ances shall be served by individual No. 12, 20-amp 
appliance circuits: 

Automatic clothes washer 

Electric dishwasher and disposer unit 

Bathroom heater 

Nursery heater 

Room cooler 

Attic fan 

Hobby bench 

The outlet for the electric clothes dryer shall be served 
by an individual 3-wire, No. 10 circuit terminating in 
an approved 30-amp, 3-wire flush (surface) receptacle. 

The outlet for connecting the electric range shall be 
served by a 3-wire No. 6 circuit terminating in an ap- 
proved flush (surface) 50-amp 3-wire receptacle. 
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The outlet for connecting the electric water heater shall 
be wired in accordance with the requirements of the 
local utility. (Local requirements vary depending upon 
metering provisions, permissible element capacities, etc. 
The utility rules should be consulted.) 

Carefully check rating of range, water heater, clothes 
dryer, etc., to be installed. Be certain of wattage require- 
ments before specifying circuit and receptacle size. 


10.46 Unit Air Conditioners 


A special-purpose outlet, located at the most likely 
point of installation, on a separate No. 12 circuit should 
be installed in each principal living area and in cach 
bedroom for unit air conditioners, 

The use of general-purpose or appliance circuits to 
serve air conditioners is not recommended. 

If unit is of the reverse-cycle “junior heat pump” type 
with supplementary resistance heating unit, circuit will 
have to be sized accordingly. 


10.5 Wiring Devices 


Furnish and install, where shown on the plans or noted 
in the outlet schedule, the wiring devices indicated. De- 
vices shall be of (best) (specification) grade and of color 
noted. Plates shall be (composition, metal), furnished 
in (note color or finish) and of single or gang type as 
required. 

Wiring devices shall be as manufactured by ...... 
Company, or approved equal. 


10.51 Outlet Location 


The plans indicate approximate outlet location. Exact 
location of all outlets shall be as directed by (architect, 
owner, etc.). Unless otherwise noted, wiring devices out- 
lets shall be installed as follows: 

Convenience outlets; ... in. above Moor. 

Appliance outlets; ... in. above counters. 


Switches; ... in. above floor. 
Telephone, TV, Hi-Fi; in. above floor, or as di- 
rected. 


Intercom; ... in. above floor. 
All other outlets; as noted. 


10.52 Switches 


a. Furnish and install at each switch outlet a quiet- 
operating, specification-grade switch, single-pole, 3-way 
or 4-way as indicated. 

b. Furnish and install at each switch outlet a ‘T-rated 
tumbler-type switch, single-pole, 3-way or 4-way as indi- 
cated. 

c. Where indicated on the plans, furnish and install 
a 2-circuit switch to control the fixture(s) and/or cir- 
cuit(s) noted. Switch is to provide (2) (3) levels of light- 
ing intensity as indicated. 

All switches shall contain (screw) (screwless) connec- 
tions arranged for (side) (back) wiring. 

Where 2-pole, push-type, rotary, illuminated-toggle, 
or other special switches and plates are to be installed, 
indicate same and note location in appropriate specifica- 
tion clauses. 


10.53 Dimmer Switches 


Furnish and install where shown on the plans, dimmer 
controls as manufactured by the ...... Company, No. 

., Or approved equal. Controls shall be of the auto- 
transformer type and shall be installed and connected in 
an approved manner according to manufacturer’s instruc- 
tions. Capacity of each dimmer shall be ... watts incan- 
descent, ... watts R/S fluorescent. 


. MAY, 1961 





Where shown on the plans, furnish and install a 2- 
position, “high-low” dimmer switch or a (full) (half) 
range semi-conductor dimmer switch. Switch shall be 

Company, or approved equal. 


10.55 Receptacles 


Furnish and install at receptacle outlets on lighting 
circuits a (duplex, triplex) plug receptacle, 15-amp, 120- 
volt for parallel-blade attachment caps. 

Where noted on the plans, receptacles shall be switch- 
controlled as indicated. 

Furnish and install at receptacle outlets on appliance 
circuits a grounding-type duplex plug receptacle, 15-amp, 
120-volt designed to handle either parallel-blade or 
grounding-type attachment caps. 

At locations shown on plans furnish and install: 

a. (For 115-volt air conditioners) a 15-amp 125-volt 
grounding-type receptacle of the parallel-blade type. 

b. (For 230-volt air conditioners) a 15-amp 250-volt 
grounding-type receptacle of the tandem-blade type. 

Receptacles and plates located outdoors shall be weath- 
erproof type with ... type closure. 

All duplex receptacles shall contain (screw) (screwless) 
connections arranged for (side) (back) wiring. 


10.56 Multi-Outlet Assemblies 


Multiple outlets assemblies shall be furnished and 
installed where shown on the plans or indicated in the 
outlet schedule. Each section shown shall be continuous 
with outlets spaced ... in. apart. 

On lighting circuits the assembly shall be designed to 
take standard parallel-blade attachment caps. 

a. They shall be a 2-wire type with switch control as 
shown or described on the outlet schedule. 

b. They shall be the divided-circuit type with upper 
positions switched as shown. 

On appliance circuits, the assembly shall be grounding 
type designed to take either standard _parallel-blade 
attachment caps or grounding-type attachment caps on 
any outlet. 

Where multi-outlet assemblies are of the metal-race- 
way type, they shall be Company, No. ..., or 
approved equal, and shall be installed as a complete sys- 
tem with elbows, couplings, closure strips, trim strips, 
and receptacles specifically designed for the raceway. 


10.6 Relay Switching 


Switch control of the outlets noted on the plans shall 
be provided by a low-voltage remote-control system as 
manufactured by the Company, or approved 
equal. All wiring, relays, switches and components shall 
be designed for use with this system. (See 6.93 Low- 
Voltage Control in Section 6.0 Branch Circuits for de- 
tailed specifications.) 


10.7 Exhaust Fans 


Kitchen: Furnish and install where shown on plans a 
kitchen exhaust fan Catalog No. ... as made by 
Company, or approved equal. Fan shall be designed to 
handle not less than ... cu ft of air per minute. External 
opening shall be provided with (specify type of louver, 
closure, or vent), Fan shall be controlled by (specify type 
and location of switch). 

Attic: Furnish and install where shown on plans an 
attic exhaust fan Catalog No. as made by 
Company, or approved equal. Fan shall be designed to 
handle not less than . . . cu ft of air per minute. External 
opening shall be provided with (specify type of louver, 
closure, or vent). Fan shall be controlled by (specify 
type and location of switch). 





Load and Circuit Values 
for Special-Purpose Circuits 





Typical Circuit Circuit 
Appliance Wattage Conductors Voltage Protection 
Range... . 10,800 120/240 50-amp 2p 
Oven (built-in) eee . 240 30-amp 2p 
Range top (2-unit)... 3,000 120/240 20-amp 2p 
Range top (4-unit)... 6,000 120/240 30-amp 2p 
Dishwasher so pee \ 120 20-amp |p 
Refrigerator-freezer . 600 . 120 20-amp Ip (1) 


5,000 ’ 120/240 30-amp 2p 
Washer-dryer 120/240 30-amp 2p 
Washer \ 120 20-amp Ip (2) 
lroner 1 q 120 20-amp Ip 
Water heater 240 
Air cond. % hp. .... ; 120 
Air cond. 1% hp.... \ 240 


20-amp 2p (3) 
20-amp Ip 
20-amp 2p 


Air cond. (central) 
120/240 70-amp 2p (4) 
120/240 50-amp 2p 


Heat pump 

5 hp. ; " 120/240 70-amp 2p (4) 

Supplementary... . % 240 50-amp 2p (5) 
Heating plant...... P : 120 20-amp Ip (6) 
Attic fan Y2 hp ‘ 120 20-amp Ip 
Water pump | hp... . 240 20-amp 2p 
Sump pump. ....... . 120 20-amp Ip 
Bathroom heater.... 1,500 \ 120 20-amp Ip 
Electric space heat... 15,000 (as required) (7) 


Notes: 

(1) It is recommended that refrigerators and freezers be on a separate 
circuit with no other outlets. 

(2) Separate circuits are rec 
ironers. 

(3) Water heaters involving off-peak rates require special circuits. 
Consult local utility for connections. 

(4) Central air conditioning load and circuit requirements vary with 
the size and capacity of the unit. Install wiring according to manufac- 
turer's instructions. 

(5) Heat pump load and circuit requirements vary with the size and 
capacity of the unit. Install wiring according to manufacturer's instruc- 
tions. 

(6) Many local ordinances require a separate circuit for the oil burner 
or heating plant. 

(7) Electric heating load and circuit requirements vary with the heating 
design. Fixed electric space heating units can be connected conveniently 
to No. 12 and No. 10, 240-volt branch circuits. Connected load should 
not exceed 80% of circuit capacity. 


ded for aut tic washers and 





10.8 Space Heating 


Specifications for electric space heating should describe 
the type, capacity and location of each unit or group of 
units and the type and location of each thermostat and 
associated relay designating the units controlled. 

Indicate whether the thermostatic control is to be 
integral with the heating units or wall mounted (note 
location and mounting height). Specify control character- 
istics: watts; volts; line or low voltage; single- or dual- 
stage operation; temperature range and differential; num- 
ber of heating units per thermostat; individual unit, room 
or zone control; and similar pertinent information. Use 
manufacturer's catalog numbers to indicate type, quality 
and characteristics of units. Pians should show cir- 
cuiting to match control method specified. 

Installation of heating equipment should follow rules 
noted in Sections 422-23 through 422-38 of the NEC 
and any local ordinances that may apply. 
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Main panel 
I50A bus 
6 3-W mains, 
and 
appliances 
18-24 2-W 
br. circuits 




















f. 


24 "to floor 














SIMPLE SKETCH clarifies underground service specified for a 
home. Added dimensions prevent instailation misunderstand- 


ings 


Building insulation is an important factor in deter- 
mining installed capacity and operating efficiency of an 
electric space-heating system. Such systems are designed 
on the premise that the type and quality of insulation 
considered in the basic design calculations will be in- 
stalled in the home. 

While details of insulation quite properly belong in 
the building or insulation specifications, it is good prac- 
tice to include a reference to same in the electric heating 
specifications. The close design relationship between the 
two makes it imperative that the electrical contractor 
know the type of insulation that has been specified and 
is being installed. Generally, he will be the first to 
receive possible complaints about the operation of the 
clectric heating system he installed. 

The “R” numbers, developed by the National Mineral 
Wool Association to indicate performance standards of 
various insulations, provide a simpie method of specifying 
or referring to ceiling, wall and floor insulations used in 
the original electric heating design calculations. 

Infrared heating “fixtures” are now available for com- 
fert heating of open areas (open or covered patios, 
porches, etc.). Specify number, type, wattage, voltage, 
installation details, and desired control facilities for such 
applications. 

See Section 9.0 Electric Heating for additional details 
and suggested specification clauses. 


10.81 Snow-Melting Equipment 


Pre-assembled, ready-to-install electric heating cable 
mats are now available for melting snow and preventing 
ice accumulation on driveways, sidewalks, steps, patios, 
etc. Mats are produced in a variety of lengths, widths 
ind wattages for use on 208- to 230-volt circuits. Selected 
sizes and wattages can be specified by indicating man- 
ufacturers’ catalog designation for units required. Specify 
tvpe of disconnect to control circuits. 

‘To assure proper installation and efficient operation, 
manufacturers’ installation recommendations should be 
carefully followed. 

See Section 9.0 Electric Heating for prototype spec- 
ification clauses. 


10.9 Signal and Communication Systems 


10.91 Door Chimes and Signals 


Furnish and install where indicated on the plans door 
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chimes having notes, as manutactured by 
Company, No. ..., or approved equal. Chimes shall 
be for (recessed, surface) mounting and shall be complete 
with transformer, pushbuttons and components. Wire 
complete to button in door station plates at all locations 
designated on the plans. 


10.92 Intercom Systems 


Furnish and install a complete station intercom 
system with master station located in the ... room and 
other stations located as noted on the plans. System shall 
be the ... Type, as manufactured by the Com- 
pany, or approved equal. System shall be installed in 
accordance with manufacturer’s instructions and left fully 
equipped and in first-class operating condition. (For 
more detailed specifications, sce Section 11.0 Signal, 
Communications and Auxiliary Systems.) 


10.93 Fire-Alarm Systems 


Furnish and install a (trade name or catalog number) 
fire-alarm system manufactured by the Company, 
or approved equal. Sensing units and alarm shall be lo- 
cated and installed as indicated on the plans. All wiring 
shall be in accordance with manufacturer's recommenda- 
tions and local regulations. 

Detectors, (fixed-temperature) (combination fixed and 
tate-of-rise) types, shall be factory set and contain NO, 
SP contacts, which will close the warning circuit when 
the ambient temperature reaches ... F in living areas 
and ... F in the furnace area. System components shall 
be listed by UL. System shall be tested in presence of 
(authorized personnel). 


10.94 Television-Antenna Systems 


Furnish and install a (trade name or catalog number) 
concealed television-antenna wiring system for ... out- 
lets, as manufactured by the Company, or ap- 
proved equal. System shall be complete with multiple- 
outlet coupler (for two or more outlets), TV plug-in 
wall outlets of proper type, and attic-mounted antenna 
(or combination roof mast holder and weatherproof lead- 
in entrance; or waterproof lead-in entrance). 

Where outdoor roof antenna is indicated, the electrical 
contractor shall leave sufficient lead-in wire coiled on the 
roof for connection to the antenna. TV lead-in entrance 
shall be located at least 15 ft away from power entrance 
pole. 

Wall plug-in outlets shall be installed as indicated on 
the plans. Where multiple outlets are to be provided, 
wall plate shall contain a balancing terminator resistor to 
assure a balanced circuit at all times. 

TV lead-in wire shall be 300-ohm type of grade (.. .) 
or better and shall be kept a minimum of 12 in. away 
from any metal surface by use of insulated TV wiring 
stand-ofts. 

Where wiring is to be enclosed in a metal raceway, 
property shielded cable shall be used. Wire shall be 
run in continuous lengths free of any splices. Connect 
outlets when plates are installed. 


10.95 Hi-Fi Sound Systems 


Furnish and install a (trade name or catalog number) 
high-fidelity sound reproduction system as manufactured 
by the Company, or approved equal. Installation 
shall be as indicated on the plans and in accordance with 
manufacturer's recommendations. (See Section 11.0 
Signal, Communications and Auxiliary Systems for de- 
tailed specifications.) 
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11.0 Signal, Communications and 
Auxiliary Systems 


11.1 Intercommunicating Telephone Systems 

A. ‘T'wo-station. 

B. Master selective ringing and common talking. 

C. Master selective ringing and common talking, pro- 

gram and signal control. 

D. Selective ringing and common talking. 

‘. Selective ringing and selective talking. 

*. Private exchange, manual board. 

G. Private exchange, automatic switching. 

H. Apartment selective ringing and common talking, 
vestibule to apartments, apartments to door-opener. 
(1) loudspeaking system, (2) non-loudspeaking system. 


11.11 General 


Furnish and install an (trade name and/or number) 
intercommunicating telephone system as manufactured 
by (name of manufacturer) and described in these speci- 
fications and indicated on wiring plans. The system to 
be wired and installed in accordance with the manufac- 
turer’s specifications and left in first-class operating 
condition. 


11.12 Operation 


A. Two-station system: At the two locations shown, 
there shall be a telephone arranged so that one station 


may call and converse with the other. A pushbutton 
shall be provided with each unit. Pressing the button at 
one station shall ring the bell at the other station. _Lift- 
ing the handphone (or receiver) completes the talking 
circuit. 

B. Master selective ringing and common talking: In 
the main office where shown, there shall be a master 
telephone with pushbuttons (or selector switch) to 
selectively call any outlying telephone. At other loca- 
tions the telephone shall have a pushbutton to call the 
master station. The master station after being called 
by an outlying station may call another outlying station 
to complete a connection between the two remote points. 
Only one conversation at a time is required. 

C. Master selective ringing and common talking, pro- 
gram and signal control: In the main office where shown, 
there shall be a master telephone with pushbuttons 
to selectively call any outlying telephone by sounding 
the same buzzer in classroom clocks and bells at other 
locations as are used in the program system. At all 
other locations, except in principal’s office, the tele- 
phone shall be furnished without a pushbutton or 
audible signal. Lifting the receiver on any outlying 
telephone shall sound a buzzer at the master telephone 
which is silenced by lifting the master telephone’s 
handset. The master station after being called by an 
outlying station may signal another outlying station by 
pushing its corresponding pushbutton. When this sta- 
tion answers, the handset at the master is replaced on 
its hook (unless a 3-way conversion is desired) and a 
switch on the master is thrown to silence its buzzer. 
When the conversation between the two outlying phones 
is completed, the buzzer in the master shall sound as 
a reminder that the buzzer switch shall be returned to 
its normal position. Only one conversation at a time 
is required; however, as many outlying phones as de- 
sired may be on the line at the same time by the master 
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CHECK LIST 


|] Intercommunicating Telephone System 


O 


di hho 


— general 
— operation 
— equipment 
— terminal strip cabinets 
— power supply 
— wiring 
Sound System 
— general 
— functions and facilities 
— equipment 
— wiring 
Fire Alarm System 
— general 
— operation 
— equipment 
— wiring 
Paging System 
— general 
— operation 
— equipment 
— terminal strip cabinets 
— wiring 
Clock System 
— general 
— operation 
— equipment 
— power supply 
— wiring 
Program Signal System 
— general 
— operation 
— equipment 
— power supply 
— wiring 
Nurses’ Calling System 
— general 
— operation 
— equipment 
— wiring 
Television Antenna System 
— general 
— equipment 
— power supply 
— wiring 
Closed Circuit TV 
— equipment 
— wiring 
Public Telephone System 
— general 
— terminal strip cabinets 
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SIGNAL SYSTEM CABLES 
Rubber and Lead 





No. 18—1/64" RL* No. 18—1/32" RL No. 16—1/64" RL* No. 16—1/32”" RL 





Approx. | Thick | Conduit . | Approx. | Thick Approx. | Thick Approx. | Thick 
Aree Lead Size Area Lead Aree Lead Si Aree Lead 
Sa. In. Sa. In. Sa. In. Sa. In. 





0.243 | 4/64° i 0.377 | 4/64" 0.416] 4/64° 











0.385 | 4/64"| 1%" 0.636 | 5/64" ; oa" ‘lo. 0.723 | 5/64" 
0.528 | 4/64° 0.864 | 5/64" ae ig / A 0.985 | 5/64" 
0.680 | 5/64" 1.676 | 5/64" 2} 0. fh 1.988 | 6/64" 
0.833 | 5/64’ 1.367 | 6/64" 7 / 1.563 | 6/64” 
1.10] 0.950| 5/64" 1.563 | 6/64" oe B 5/64" 1.791 | 6/64° 
1.21 1.147 | 5/64’ 1.885 | 6/64’ : : ‘ 2.168 | 6/64" 
1.29] 1.304] 6/64° 2.035 | 6/64". : K 2.435 | 7/64° 
1.33 1.390 | 6/64” 2.199 Ee: / 2.631 | 7/64” 
























































1.42| 1.571 | 6/64° 2.599 685 2.985 | 7/64" 
4.54] 1.885 | 6/64" 3.063 | 7, ; / 3.596 | 7/64° 
1.68| 2.199| 6/64"| 3° 3.698 4.304 | 9/64’ 
1.82} @502| 7/64"| 3° 4.265 4.909 | 8/64" 
1.93| 2.906] 7/64°| 3° 4.791 3 . 5.553 | 8/64” 




































































* Approved by special permission only. 


Signal and PAIR TELEPHONE CABLE 


Pairs No, 22 & 2 Pairs No. 18 Pairs No. 22 Only 


Communication Gide cai = —— 


A Ac- Ap- Ap- 
cone. prox. . | prox. | Cond. . | prox. 


a . 4 
Wiring Data oa St fre | S| | oe 
0.102) } 0.159 0.066) 34" 0.086) 

Wire sizes, dimensions and race- 0.132 0.196 0.133) 4” 
way data for types of conductors com- 0.196 0.273 0.139] 4” 
monly used on signal, alarm and com- 0.255 66] 0.342 0.188} %" 
munication systems. Systems operat- ' 
ing at substantial voltages and cur- 
rents derived from power or lighting 





















































0.302 0.396 0.253) 1° 
0.430 0.567 0.292) 1° 


° ° bi od " Oo ~ 0.608 % 0.739 0.385 
1 are subdje . 
circuits e subject to code rules. n rapors vs —— o4s4 


low voltage circuits line drop may also — 
0.709} 1! 0.833 0.528 


become a critically important consid- ‘et 
i ) . 581 
eration. 0.754] 1! 0.899 0 


0.916 : 1.057 0.694 
1.094 1.247 0.802 
SINGLE TELEPHONE CABLE 1.27) 1.954 1.410 0.985 


1.474 1.624 1,094 












































Single No. 22 & 4 Single No. 18 
Braided Leaded 
Ap- Ap- 


Over. | prox. Over. | prox. 
Diem. | Area Diam. | Area 


Sa. In. Sa. In. DUPLEX & TRIPLEX 


0.26} 0.053 0.30} 0.071 


0.28] 0.061 0.33] 0.086 Insulation Maximum Conductors in Conduit 
- Rubber Braid 
0.31] 0.075} } 0.36} 0.102 


1.649 1.938 1.254 




































































pars Approx. 4 % in. 1 in. 1% In. 
0.36} 0.102} ! 0.40} 0. 4 Over. Area Int. Aree | Int Area Int. Ares 
. Diam. Sa. In. 53 Sq. In. | .86 Sa. In, |1. .|2.04 Sq. In. 
0.40} 0.126 
20 








0.44) 0.152 : , ; -20 .031 12 


0.46) 0.165 ‘ ‘ -22 .038 15 








30 
60 








0.51} 0.204 ‘ ‘ 24 045 








0.53} 0.219) : ‘ -26 .053 
0.55} 0.236 



































Note: * 2 Wire twisted. 
0.60} 0.283 P ‘ t 3 Wire twisted. 
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Use Wagner NOFLAMOL unit substations for in- 
door or outdoor installations without fireproof 
vaults. They are suitable for use in locations with 
dusty or explosive atmospheres. 


For 
better 
power 

distribution 
Use 


UNIT 
SUBSTATIONS 


They are complete, coordinated load centers that 
give continuous, dependable power now... have 
plenty of capacity and 


An uninterrupted flow of power . . . that’s the impor- 
tant thing in buildings, be they sprawling single-story 
factories or high-rise offices. And that is what 
Wagner® unit substations provide. 


Designed to improve voltage regulation, and built to 
be troublefree, they are coordinated load centers that 
provide the flexibility needed to meet future load re- 
quirements. They consist of a proved Wagner trans- 
former, universally acceptable interrupting devices, 
highly reliable air break switchgear, and metering 
. equipment combined in perfect power packages. To 
simplify installation, they are factory tested and 
shipped completely assembled, ready for service. They 
economically deliver utilization voltage with shorter, 


Wit nea 





























flexibility for growth 


less expensive conductor runs... lower maintenance 
costs with modern, protective enclosures . . . safeguard 
valuable equipment with adequate interrupting ca- 
pacity. And, substation investment is protected be- 
cause one manufacturer has responsibility for all 
component parts. 


Wagner unit substations are built with transformers 
rated 112% through 2000 kva, 3-phase, 60 cycle rat- 
ings with high voltages of 2400, 4160, 4800, 6900, 
7200, 12000, 13200, or 13800 volts and low voltages 
of 240, 208Y/120, 480 or 480Y/277 volts. 


Four types per NEMA standards are available: sealed 
dry-type; ventilated dry-type; oil-filled; and Noflamol 
(non-inflammable liquid-filled ). 


Wadsner Electric Corporation 


6413 PLYMOUTH AVENUE, ST. LOUIS 33, MO., U.S.A. 


Your Wagner Sales Engineer 
will be glad to help you plan any power dis- 
tribution system. Get complete information on 
Wagner unit substations from him, or write 
us for Bulletin. TU-152. 


Use Wagner VENTILATED DRY-TYPE unit substations 
indoors. They perform efficiently in any reasonably 
dry, dust-free, well-ventilated location. Lightweight 
makes them ideal for use in multi-story buildings. 
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SIGNAL SYSTEM CABLES 11.0 Signal 
Rubber Covered 








signaling the desired phone for a con- 
No. 18—1/64" R* | No. 18—1/32"R | No. 16—1 /64" R* No. 16—1/32"R ference. It shall be possible at the 
No. | Ap- rr master station to transfer the audible 
eS | SiS ee . ove. . Que. | gree. | Com signals from one program circuit to 
Pas Sa. In. | Size . In. ; .| Si | Sq. in. | Si another without disturbing the over- 
in | Se | aS i bem Soy Mocs all program setting or the wiring. 
PE ES. 8 Whose : : . . y . D. Selective ringing and common 
0.63 | 0.314 0.80 | 0. 0.69 | 0.377 0.85 | 0.565 talking system: At each location 
0.74 | 0.392 0.94 | 0.691 81 | 0.518 1.01 | 0.802 shown, there shall be a telephone ar- 
0.83 | 0.541 1.06 | 0.880 008 | 060s 1041 tae ranged for calling and conversing with 
any other telephone in the system. 
Each station shall be provided with 
pushbuttons (or selector switch) for 
_70| 1.10| 0.980| 9° | 1.41 | 1.563 1.21 | 1.147 1.53 | 1. selectively ringing any other station. 
80 | 1.15 | 1.037 1.48 | 1.720 1.97 | 1.954 1.60 | 2. Only one conversation at a time is 
90 | 1.91 | 1.147 | 1.54 | 1.861 | 24" | 1.32 | 1.367 1.67 | &. required, ae. 
100 | 1.98 | 1.288 | 1.66 | 2.168 | 3° | 4.41 | 1.563 1.79 | 2. 7 Selective ringing and selective 
og Bees re Marco cwe: talking system: At each location 
} : ’ Werirteiteds Boe , shown, there shall be a_ telephone 
150 | 1.54 | 1.861 1.99 | 3.110 | 334" | 1.70 | 2.960| 3° | 2.45 | 3. arranged for calling and conversing 
175 | 1.66 | 2.168 2.14 | 3.596 | 34" | 1.83 | 2.631 | 3° | 2.31 | 4. with any other telephone in the system. 
200 | 1.77 | 9.488 2.28 | 4.084 | 4° | 1.95 | 2.984 | 34" 2471479114" Each station shall be provided with 
pushbuttons (or selector switch) for 
* Approved by spacial permission only. selectively ringing and selectively talk- 
ing with any other station in the sys- 
tem. It shall be possible to use several 
telephones simultaneously for a con- 
GROUPED SINGLE CONDUCTORS ference provided that the call station 
| is not preoccupied. 
ee 2 F. Private exchange, manual switch- 




















0.93 | 0.675 1,18 | 1.094 1,02 | 0.817 1.27 | 1,254 
1.00 | 0.785 1.28 | 1.288 1.10 | 0.950 1.38 | 1.492 



















































































- 32,8, RH, Ue “tw | Maximum Number Conductors in Conduit board system: In the switchboard 
| RUF, RUW operator's room, there shall be a com- 
Size | % , mon-retum, lamp-signal-type manual 
| 





1 7 
| Ap- | Ap i eae . | in, . | in | in. switchkoard arranged to call and in- 

Over. | prox. | Over. | prox. 3 q " Int. Int. ¥ b q ; ° 
Diam. | Aree | Diam.-| Area ‘ Aree Ares terconnect any telephone in the sys- 
| he se. in. py BRL ERS Sainte. . tem. At other locations where shown, 
ens a oe there shall be a telephone of the type 

i oe 

18 | .146) 0167] 106) . 12) 20) 35) 49 designated by the symbol. The tele- 
18 | 400! . “Sel 731 100 phone operator may call and converse 
pn er gree with any outlying station, and any 
outlying station may call and converse 
with the operator, or be connected 


AWG 




















16 |_.158| 0196) 118) . 
16 




















we .113| ,0100 








14 





16 | 
“| 171] .0230| | .131] . ae. through the switchboard so that two 
|_ :188) 0278) .148| .0172) ae | 45 | sol 7 outlying telephones may converse. Re- 
| gag) . 168! .0894| | | | | moving the handphone (or receiver) 
on any outlying station will cause its 
associated lamp to light at the switch- 
board. Connection from one line to 
another may be made by inserting the 
en eee plugs of the cross-connecting cords 
— tend ar into the calling and called station-line 
= permission. jacks. Operator listens and converses 
: Above sizes apply to through a headset and _breast-plate 
: [aah uno wih nominal transmitter or handset, connecting into 
4 (than two quarter-bends individual cross-connecting sets by 
means of listening and ringing keys. 
Each set of cross-connecting cords 
shall be provided with supervisory 
lamps to indicate completion of a 
PAGING SYSTEM CABLES conversation between two stations. A 
| No. 14—3/64°R | No.12—3/64"R | No. 14—3/64°RL | No. 193/64" RL buzzer and silencing switch shall be 
Ne tg aguas re ome roe provided as a night signal. 
Cond.| Over. | prox. | Cond. | Over. | prox. | Cond. | Over. | pron. | Thick [Cond.| Over.|pree. | Thich! Cond, G. Private exchange, automatic 
sams fore oan uy 7 eel bememed” “gfe bead ene: > ie bene switching system: In the machine 


In.) In. In. 
_— room in basement, there shall be a 


0.84! Lassa 14 114" 0.94") 0.680 0.97°| 0.738] $/64"| 134"| 1.05 7m ne 2" complete automatic exchange unit. 
tts Teeey mM: ° . 
7.10] 0.990 “? | aa01 4. 20"| 1.130] 5/64"| @° |"4.391.367 3/38") 914° This shall consist of an automatic 

relay (or step-by-step) switching unit, 


(Continued on page 206} 














10 


8 | = 
6 ! 





















































1.21 1.147) 9° | 4.3171 1.348, 9° | 1, 35"| 1.420 1.420! “$/64"| 214"| 1.451.649 3/321 2" 











ELECTRICAL CONSTRUCTION AND MAINTENANCE .. . MAY, 1961 








A complete line of rugged pei te ie grade 
grounding devices for every building require- 
ment. (Meets all requirements of American 
Standard ASA C-73a and ‘Underwriters’ Labo- 
ratories, Inc. “Standards for Safety”, all appli- 
cable Federal, NEMA and REA specifications.) 





to fast, trouble-free 





ina 15a.125v. 
GROUNDING ONLY 


Twist-lock 


WIRING DEVICES 


Note the special 4700 line 
configuration with dis- 
tinctive elbow-shaped 
grounding slot. This pre- 
vents insertion of regular 
‘‘Twist-Lock’”’ caps, ac- 
cepting 4700 Series caps 
‘gel il with elbow-shaped 
-{ — grounding blade only. 


CAPS 4726 4720 4723 


‘'ommamea AND SRS URN A EE SR A A SA AA A A A A A ST A A A A A A A A A A SE ce 


BODIES 


The 4700 Series is the only ““T'wist-Lock”’ device approved 
as meeting Code requirements for 125-volt grounding. 
Each unit is easily identified by its brown color. In other 
respects the 4700 line has the same rugged quality 
features built into the regular ““T'wist-Lock’’ line. The 
4700 receptacle has easy-to-spot green hexagonal ground- 
ing screws. Exclusive Hubbell pressure grip back wiring 
is provided. 


32 '328/ 
AP 


RECEPTACLES Js , 


218° 1328" 


4710 4792 


2312 
1937 


1 od | 
(PP J 
Sed 750° na. ; , 
56 AS i set Se 1750 
-_ a | DIA” T oa ‘ 
7 51375" 1093 
Ts 4 
1500" 1500" 
4715 4716 


— 


2312" 
1937’ 


=_ 





installation and lasting job security 


19a.125v. 


GROUNDING DEVICES 
PARALLEL BLADE 
WITH 


U-SHAPED GROUND 


“" 1 
. 500 
lE 812° 
| | —— 


| | 
-——1. 53)"—4} 


5266 5280 


5269 


“6-32 TAP = 
1.968" | 


# v- i 
oy oer 109 
, we Ly 5292 
! 5261 


ue7_ 1328 with 
- ~~ - 093 328 5661 


5262 SG-62-1 COMBINATION 


Grounding Adapter 








GROUNDING DEVICES 


TANDEM BLADE 
WITH 


U-SHAPED GROUND 








\a6o 


5664 5656 


COMBINATION 
53) (standard T-L w. 5661) 


13a. 27 Tv. 


GROUNDING DEVICES 
STRAIGHT BLADE 


ue7_ 1328", 


*5314 8302 


* In development, available shortly. 





installation and lasting job security 


277 VOLT 15a. 977v 
GROUNDING ONLY 


Twist-Lock 


DESIGNED FOR FLUORESCENT LIGHTING APPLICATIONS 


Non-interchangeable with reg- 

ular “Twist-Lock" devices, 

4700 Series, grounding (15 

amp., 125 voit) “Twist-Lock" 

devices, or any other devices 
j on the market. 


4776 4770 


4780 4750 


. the only 15 amp., 277 
volt duplex locking and 
1 grounding receptacle on the 


968 Sarg 
+ laoer market . . . feeds two fluo- 
1937" 1390 rescent fixtures from one 
2375 2 single gang box . . . cuts 
t number of receptacles and 


te: 20 ' boxes in half . . . saves hours 
2s, hese TAP of installation. and mainte- 
= . 
nance time. 


4762 4760 4751 


4 my . © 


~ 


Noe 


——1.500°— 


4786 





20a.125v. 


GROUNDING DEVICES 
STRAIGHT BLADE 
WITH 


U-SHAPED GROUND 


BODIES RECEPTACLES 


Pl. 437—+ 


a: - 


\.093] 1.328 
5362 


* 
In development, available shortly 


to fast, trouble-free 
installation and lasting job security 





39anNH 


30a. 
125/250v. 


aor 2.437 4 tag | 50a. 
a - 125/250. 


60a. 
125/250v. 


HARVEY HUBBELL, INCORPORATED, BRIDGEPORT 2, CONNECTICUT 





specifying is faster, easier...with this 


CONFIGURATION CHART 


the RIGHT CONFIGURATION 


for Every QUALITY Wiring Job 


Grounding section of chart, enlarged. 


-, 125 Volts 


————-__— . GROUNDING 
—aae & - |e) Ai [od 
L 


| 
 eautigenee eee ee eae Tas Se) 


cc ee - 15 Amps., 125 Volts 


15 Amps., 125 Volts 
HARVEY HUBBELL, * é 





COMBINATION UNITS 





15 Amps., 125 Volts—15 Amps., 250 Volts 
COMBINATION UNITS 


-, 250 Volts 


“TWIST-LOCK" AND 
“HUBBELLOCK" CONFIGURATIONS 


GROUNDING, STRAIGHT BLADE / ® @ 
x = 


Cat. pg. 62, 66 Cot. pg. 126-1 


. _, 277 Volts 15 Amps., 125 Volts 
Write Hubbell Advertising Department for free color 10 Amps., 250 Volts 


coded 8144" x 11” chart showing: 1. ratings 2. catalog 
numbers of matching caps and receptacles. * 


Cot. pgs. 126-K Cot. pgs. 66 10 7) Cet. pgs. 66 to 71 


20 Amps., 250 Volts 


15 Amps., 277 Volts 20 Amps., 125 Volts 30 Amps., 250 Volts 


30 Amps., 250 Volts 50 Amps., 250 Volts 


INIT NDDNADATECA 
N vl ty Ul ATED 
Rugged Wiring Devices 
Bridgeport 2, Connecticut 


In Canada: Scarborough, Ontario 
In England: Camberley, Surrey 
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The listings under major product headings are of manufacturers 
advertising those products in this issue in sufficient detail to be of value 


to specifiers or users of those products. 


It is recommended that manufacturers’ advertisements listed under 
each product heading be referred to in order to get complete information. 
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Buchanan Electrical Products Corp. 

Burndy Corp 

Erico Cadweld, Inc. 

G & W Electric Specialty Co. ..2 

Garfunkel Co. . 





COMO TINIAIG OO. oon gs ccc scm ecicces dediies ~ 
re VURe PeCe CO.FIMG, «6 oc os coe ovens «act 
Ideal Industries, Inc. M7, 255; 319 
EU Ae ER oh 0 aise 0 cds s Jae one + creas METS 314 
OZ. Biectree Bi 0s on Us cc eee Fee 
PLM Products, Inc. 

Penn Union Electric NING. org <> Vip tvsp ain ed @ nis dove bie 187 
Thomas & Betts Co., The 190 
Ee PAs woo soon Heke Wie as cede cen eds 


Motor Controls and Apparatus 

Adam Electric Co., Frank ya | 
Pe EE SE CRP EE Re Oe 233, 234 
Pe SS Fee eee 192, 193 
Clark Controller Co., The 
Continental Electric Equipment Co. 
CEE Fs 5 yu 5 05 ho 6id op hs sie'e's Fourth Cover 
CoE. SOG, «6 cca s saa dews seeks 172, 173, 224 
PE AD ak ob bo beacon aho nn sadvevau 236 
NS SE Caer wnat eee eee 237 
Crayons Pabottie CO... TRG. 5.6.0in 2 0:9;9)4:0. 050 + oes 00 ces 4 
PInOre Seseetvae BAER. GOO. oasis bins + oko sie e's 158, 159 
og 0 ee ee ee Third Cover, 1, 33, 
Westinghouse Electric Corp. 

62, 63, 64, 65, 152, 153, 285, 


Motors, Electric Plants, Generators and Parts 
Fg Sa ery are 192, 
Borg-Warner Corp. (Pesco Products Div.) 
Garfunkel Co. 

Graybar Electric Co., Inc. 
Heiwie Carvon Products, Inc. «6.0.6.6 e sc esiee 
Katolight Corp. 
Onan Div., Studebaker-Packard Corp. 
Universal Motor Co. 
Wagner Electric Corp. 
Westinghouse Electric Corp. 
, 03,64, 65, 152, 153,285, 
WEIN EEE, MID. 6 0 6 65-5, Ain 0.6.94 1S Hines > eee ps 


Outlet Boxes, Boxes and Hangers 
All-Steel Equipment, Inc.—Raco Div. ............. 
———. a OO, cas eens katae wie One 2 
Arrolet C 
Bell Electric Co. 
Blackhawk Industries 
Code Cover Co. 
IEE MOABs os Gd 6 oo bbg's <1s-e:8-0 0 ase Fourth Cover 
Electrical Fittings Corp. 50 
Fullman Mfg. Co. 
G & W Electric Specialty ae Mage 
Garfunkel Co. 
Graybar Electric Co., Inc. 
Hoffman Engineering Corp. 
Huenefeld Co., The 
Keystone Mfg. Co. (Div. of Avis Industries Corp.). . 
Rater sueeitie Mile Co. occ. se isivewacdsesce 15 
Mason Co., L. E. 
Midwest Electric Products, Inc. 
Thomas & Betts Co., The 


’ 


Panelboards, Switchboards, Switchgear and 
Accessories 
Adam Electric Co., — 
Allis-Chalmers Mfg. C 
Continental Electric Sepbiainnt Oy kssts 3 vie bie 
eT See ere et ee Fourth Cover 
eRe IRD, «cs ons 0 'c.s'0-s ain ae A¥ay afd, ane 
Erickson Electrical Equipment Co. 274 
G & W Electric Specialty Co. . 266, 274, 282, 310, 320 
Garfunkel Co. Fs. | 
General Electric Co. 
(Circuit Protective Devices Dept.) 
SRE ee TO. ENG to 5.5'0-4,0 we. 3 nee ees 
0 Rey aS ee ery Oe 158, 
Murray Mfg. Corp. 
Pennsylvania Transformer Div., McGraw-Edison Co. . 
20, 21 

eS NS COO. ik ooo 6 0:e v0 ce pdbeonneawen 156, 157 
4b ee ear Third Cover, 1, 33, 207 
Weegee Euectae COED. so... 0s ovawesaeucs 24, 25, 135 
Westinghouse Electric Corp. 

62, 63, 64, 65, 152, 153, 285, 286 


Protective and Safety Equipment 
Charleston Rubber Co. 
Garfunkel Co. 
Graybar Electric Co., Inc 
Klein & Sons, Mathias 
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WIDEST RANGE... 
WIDEST APPROVALS... 
HIGHEST QUALITY... 
EASIEST APPLICATION... 


YOU GET 
THEM ALL IN 


WIRE CONNECTORS 


FOR BRANCH CIRCUIT PRESSURE CABLE AND FIXTURE SPLICES 


Here are wire connectors you can trust to meet the 
strictest requirement of the National Electrical Code— 
economically. Every one has passed or surpassed rigid 
UL and CSA tests... for holding power, pull-out and 
high dielectric strength. They are built to withstand 


They fit every job need, too—meet specifications for 
hundreds of approved AWG solid and/or stranded wire 
combinations. All meet Federal Spec. W-S-610. Pick 
the exact Ideal Connector you need—with confidence. 
Thousands of others do every day—and have done so 


even more severe conductivity and vibration tests than 
required by UL. 


for over 35 years. 
Widest choice, too... 


Specifically designed for harder 
vinyl-insulated wires, makes even 
the heaviest branch circuit wires 
easier to join. Wings serve as a 
built-in wrench and give a natural 
grip for the fingers. Internal 
tension-spring coils adapt to wire 
shape and size, apply greater 
binding pressure than any other 
connector. You can see the splice 
through the tough, semi- 
transparent Nylon shell. Compact 
—after splicing, wings can be 
clipped off. 


Wing-Nut 
FOR ALL BRANCH CIRCUITS 


e 600V pressure cable connector 

e@ to 105°C (221°F) 

e aluminum-to-aluminum wire 

e two sizes cover combinations 
from 2 #14 to1 #6 with 2 #8 


* Trademark 


Ld ® 
Wire-Nut 
FOR BRANCH CIRCUITS AND FIXTURES 


@ five sizes. 74B and 76B sizes 
approved as 600V pressure cable 
connectors in all types of branch 
circuits—conduit, armored cable, 
non-metallic sheath and open. 73B size 
approved for 600V, 71B and 
72B—300V fixture splicing connectors. 


e to 150° C. 


e combinations from 2 #18 to 
4 #12 with 2 #14. 


“Ww C 77® CRIMP 
es Fap-Vap connector 
TWO SIZES HANDLE MOST WIRE COMBINATIONS 
e both sizes listed as general 600V 
branch circuit pressure cable 
connectors. 
@ combinations from 1 #18 with 
1 #14tol #6 with 2 #8. 
e to 75°C (167°F). | 


SOLD THROUGH AMERICA'S LEADING DISTRIBUTORS 
IN CANADA: Irving Smith Ltd., Montreal 

» she 

{ the hajping 

' hand 

\ 0 every 

\ wiring ied. 

WD 





The first and still the most widely 
used wire connector. Strong 
phenolic shell gives firm grip, has 
deep, wide skirt to prevent flash- 
over and to make joining larger 
wires easier. Wires are threaded 
and crushed together to form a 
shake-proof, pull-proof joint. 


Five Sizes 





Offers greater holding power for 
pigtail splices than any other 
crimp connector. Vibration-proof, 
cadmium-plated sleeve can’t slip, 
loosen or puncture. Wrap-Cap 
insulates all around joint, even 
between wires, for complete 
protection and safety. 





To assure Ideal Wire 
Connector safety and 
satisfaction on every job 
you write, send for 
suggested specification 
IDEAL INDUSTRIES, Inc. wording. 


1041-E Park Avenue, Sycamore, Illinois 
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Scaffolding, Racks and Cable Trays 
Baker-Roos, Inc. 
Chalfant Products, Inc, 
Charles Machine Works, Inc. 
Cope Co., T. J. (Div. of Rome Cable Corp.) . 
Garfunkel Co. 
Globe Co., The 
Graybar Electric Co., 


Service Entrance Masts and Accessories 
Garfunkel Co. 
Gedney Electric Co. 
Graybar Electric Co., 


Re SND BEI, GSO, oie 8s 5:3 vie ce ee geysl 158, 


Be Oe OF CMOIENG GEE, HAD. 6.0 5 8 oe eb oes 5's Hebb 
Weaver Co., J. A. 


Services, Books, Pricing, Bidding and Repair 


NE: Oe POCO WHEE, OG, oie cee cis hice cviee 270, 2 


Coyne Electrical School 
Dodge Corp., F. W. 
McGraw-Hill Book Co. 


Sound, Signal, Alarm and Communication 
Equipment 
American Telephone & Telegraph Co. 
(Bell Telephone System) 


EE FID 06's Stibis Wc ake ub ache iy bates 2 


Cincinnati Time Recorder Co. 

Edwards Co, 

Faraday 

Federal Sign & Signal Corp. 

Garfunkel Co. 

Graybar Electric Co., Inc. 

Kidde Ultrasonic & Detection Alarms 
Division, Walter Kidde & Co., Inc. 


Minneapolis-Honeywell Regulator Co. ...174, 175, 2 
Radio Corp: OF AMOTICA «0.20. cie ccc sencecen 267, 2 


Substations Unit 
Allis-Chalmers Mfg. Co. 
Continental Electric Equipment Co. 
Garfunkel Co. 
Graybar Electric Co., 
Wagner Electric fon: isla es ae & oe oe 
Westinghouse Electric Corp. 


62, 63, 64, 65, 152, 153, 285, 2 


Switches, Safety 
Adam Electric Co., Frank 
BullDog Electric Products Division 
(I-T-E Circuit Breaker Co.) 
Continental Electric Equipment Co. 
Garfunkel Co. 
Graybar Electric Co., , 
PEND SP GIO. 654.6 oF sv com Third Cover, 


Switches, Time, Transfer, Limit, Precision and 
Specialized Control 
Automatic Switch Co. 
Christie Electric Corp. 
CARO MNE, ERO. oon ss cewen ta weew ye 172, 
EARNER ND, i056 is sb nid « nhs Sache: ad ae oe eta 
General Electric Co. (Specialty Control Dept.) . . 170, 
Graybar Electric Co., Inc. 
International Mogister Co, ...6scc cea ccsoesicsas 
So he eS Re ee rene aren 
Reliance Automatic Lighting Co. ................ 


a 3? eee see. - Third Cover, 1, 33, 


Sylvania Electric Products (Electronic Tubes Div.) . . 
Westinghouse Electric Corp. 

62, 63, 64, 65, 
Zenith Electric Co. 


Tape, Electrical 
Accurate Mfg. Co. 
American Biltrite Rubber Co., Boston 
Woven Hose & Rubber Division 
NINN Hs. '5.0 0g pbs lao 6 5'0 hb 5-6 > wise Re 
SINR bs 1155 5.559 4 0)0 ow Awan d.0 ¥ov oa Reel 
Graybar Electric Co., Inc. 
Johns Manville (Dutch Brand Div.) 


Tools 
Black & Decker Mfg. Co., The 
Briegel Method Tool Co. 
PE MEN, ease sens ag cedcewss dniek 9, 


237 
171 

4 
186 
238 
284 
207 
178 


, 286 


269 


43 
237 





on so ee eo en, eae Page ee 248 
Fairfield Industries 282 
NE els dig sv bk cb esas woe ee eee we 
Caper meee COO. TRE, | 56.3 cic cas vans de cedews 
SPE, . o's vino c ac eed one tel hia bees 180, 181 
Ideal Industries, Inc. Pies seater ga bs slate Sule 147, 211, 319 
Jet Line Products, Inc. 196 
Klein & Sons, Mathias 
RE MN TE Sik src bales ep ais bap ccowe eters 312 
Lidseen of North Carolina, Inc. 
Lint, Clyde W. 
Pe a sign ais ve vis be bore 6.6 vise oe epee 310 
Oster Mfg. Co., The 
Ramset Fastening System 

(Winchester-Western Div. of Olin) 
Ridge Tool Co., The 
Se 0 ody OU 55.0.6 0 cowie ois wach bee vis 221 
Stampings, Inc. 
Stanley Works, The (Power Tools Div.) 


Transformers 
Allis-Chalmers Mfg. Co. 
Garfunkel Co. 

General Electric Co. 

(Apparatus Sales Div.) ....38, 39, 44, 45, 170, 
COU ON CDs BIG e 5 kas 5.500 ose s cece by odo 
Hevi-Duty Electric Co. 

(Div. of Basic Products Corp. ) 

Marcus Transformer Co., Inc. 
Precision Transformer Corp. 
ED nd op ocuira seat 6 5:4 6.009 016 via» Hb oe 58, 
Utility Transformer & Equipment Co, ............ 3 
Le Be eee eer za, 25, 
Westinghouse Electric Corp. 

62, 63, 64, 65, 152, 153, 285, 


Trucks and Truck Bodies 
Koenig Iron Works, Inc. 
Volkswagen of America, Inc. 


Wire & Cable 
Anaconda Wire & Cable Co. ................ 202, 
Circle Wire & Cable Corp. 

a Subsidiary of Cerro de Pasco Corp. .......... 
Crescent Insulated Wire & Cable Co., Inc. 
CED, 5 wi Sick ss le diode cae cst sees 
BUCO Wire ee CR0Ie COND, ois ie cc essen nwt 220 
EMIS sss 5 a'sne Be been oo 69 alee SO Res £o sae 
Graybar Electric Co., Inc. 

International Resistance Corp. ............++++ 34, 
Kaiser Aluminum & Chemical Sales, Inc. 

46, 47, 197, 198, 199, 
Okonite Co., The 
Paranite Wire & Cable Div. Essex Wire Corp. ..... 
Phelps Dodge Copper Products Corp. ......... 68, 
Rome Cable Div. of Alcoa 28, 29, 168, 
Royal Electric Corp. 
Simplex Wire & Cable Co, ... 0.00. ccsccccvcsees 
Triangle Conduit & Cable Co. 
TENN CIOs on 5 inc k S$ oiv eS Mbd cows. ew cat's 


Wire Pulling Compound 
Burndy Corp. » 10, 1% 
ECCI COMIROUNE OO, oi oc ici ccc a voce cies aseeis 3 
Garfunkel Co. 
Grayner memeiric Ce. TH6, ... i ise ccc castanssee 
fer rer ye ree 147, 211, 
Lint, Clyde W 
Minerallac Electric Co. 


Wiring Devices 
Arrow-Hart & Hegeman Electric Co. ............ 251 
Bell Electric Co. 316 
bE gE eerie est = 
Reaade Pesce Wire, Co., Bit, . 6. sk sd wee ceke 
Fullman Mfg. Co. 
Garfunkel Co. 
General Electric Co. (Wiring Device Dept.) . 
Graybar Electric Co., Inc. 
Hoffman Engineering Corp. 
Hubbell, Inc., Harvey 
137, 138, 139, 140, 141, 142, 143, 
RE IN ies ko fag st iv 6 cng eines eMeeks 
Midwest Electric Products, Inc. 
IE IS Vis cass ted obec dbocssen 296, 
Robertson Co., H. H. 
SIGN IE EIEN oo 5 cv cons oso canner canne wees 
IN hich 6 5-65 5:0%4-00 pees 161, 162, 163, 


ELECTRICAL CONSTRUCTION AND MAINTENANCE ... MAY, 1961 











STEEL 
CITY'S 


CHANNEL 


SUPPORTS 


THE KINDORF METHOD 
GALV-KROM FINISH 
An electrogalvanized finish 
PLUS added protection of zinc chromate 








and accessories too... 


a / 


E-232 Clamp with 
Swing Connector 


C-149 Series Conduit Hangers 


H-195 Steel Rod 
Coupling 


H-286 Series U-Bolts 


E-243 Wood Beam 
Support Flange 
SOLD THROUGH WHOLESALE DISTRIBUTION ONLY 
Refer to Sweets Catalog files or write for product information 


: STEEL CITY ELECTRIC COMPANY 


Write for new 
Steel City 
Handbook 


ia 

e 

2 
® 
a 
a 
® 
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) NOW...200-AMPERE CAPACITY 
IN ABOUT 307 
LESS SPACE © 


Shown here, actual size, is Heinemann’s SE-33 
circuit breaker. It’s about half the size of any 
other breaker that can be used for 200-amp 
service. « In a panelboard, it saves several 
inches. In its own enclosure (indoor or out- 
door), it’s more compact than equivalent fused 
safety switches or service-entrance pullouts. 
The SE-33 is the only 200-amp breaker built 


on a 200-amp frame (others use a 225-amp 





frame). This makes it smaller. And less ex- 
pensive. It’s also easy to install. Its terminals 
accept copper or aluminum conductors in the 
range of #6—+#250, CM CU/AL. It has pres- 


sure-type solderless connectors. « The SE-33 is 


_ON 200 200 _ON 


a two-pole breaker, available in ratings of 125, 
150, 175, and 200 amperes, 120/240 V, AC. 
It always carries full-rated current because it’s 
magnetically actuated. It never has to be de- 
rated for high am- 
bient temperatures. 
All the details are 
in Bulletin 1003. 
We'll be glad to send 





you a copy. 


HEINEMANN ELECTRIC COMPANY <@> 132 BRUNSWICK PIKE, TRENTON 2, N. J 
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Most Convincing Tribute to HOLOPHANE LIGHTING QUALITY. 


es ten 
cman 


aad 


Fischbach & Moore, Inc., New York 





tet i es 


Atlos Powder Company, Wilmingion, Del. 


At New York headquarters as well as in the 
field Holophane maintains a staff of competent 
lighting engineers. Their major efforts are devoted 
to working with those who are involved with the 
problems of building design and construction. 


Through long experience and concentrated 
knowledge they are highly qualified to assist 
Engineers and Architects in the preparation of 
detailed lighting proposals for presentation to 
clients and prospects. 


They save engineering departments considerable 
time and money by developing layout designs, 
footcandle calculations, cost comparisons, 
luminaire specifications—everything pertaining 
to the solution of a given lighting problem. 


Leaders in the Architectural 
and Engineering Fields 


SPECIFY and USE 


Prismatic Luminaires 


P< 
see 


U.S. Corps of Engineers, Boston, Mass. 


HOLOPHANE 


COMPANY, INC. . Lighting Authorities Since 1898 
342 Madison Ave., New York 17, N.Y. 





PLUG-IN . . . For industrial 
or commercial applica- 
tions . . . 225- through 
1000-ampere ratings. 
Plug-in outlets every 12 
in. along run. Good for 
meeting changing require- 
ments in industrial plants. 


f 


LOW IMPEDANCE... Max- 
imum efficiency for long 
feeder runs... 600- 
through 5000-ampere rat- 
ings. Indoor or outdoor 
applications. A wide vari- 
ety of special fittings 
makes this bus duct most 
flexible to meet special 
requirements. 


8 types of 
Westinghouse 


bus duct— 
WHY? 


PLUG-IN LOW IMPED- 
ANCE . . . Combines the 
high efficiency of low im- 
pedance design plus the 
convenience of plug-in re- 
ceptacles. Ratings 600 
through 4000 amperes. 
Accepts standard 3-pole 
plug-in devices, inter- 
changeable with conven- 
tional plug-in duct. 








LIFE-LINE . . . A plug-in 
bus duct with the ultimate 
in safety features. The 
plug-in unit can be com- 
pletely installed and wired 
before contact is actually 
made with the bus bars. 
Ratings 225 through 4000 
amps. 


ERREEBEHEYEEE 





Simply because no one type will properly meet all duct applications. When the factors of voltage drop, 
frequency, over-all cost, capacity and plug-in features are weighed, it takes many types to do the job 


properly. That’s why Westinghouse makes 8 specialized types of duct. 


To the consulting engineer, this means the opportunity for optimum design; to the contractor it means 
fast installation; to the plant engineer it means power savings and low maintenance. 

Want complete information on how these 8 types of Westinghouse bus duct can provide a long and 
useful life for a new building or a new lease on life for an old one? Contact your Westinghouse represent- 
ative or write: Westinghouse Electric Corporation, Standard Control Division, Beaver, Pa. 5-30322 


HIGH-FREQUENCY... 
Most efficient of all 
power distribution 
systems for high-fre- 
quency application— 
400 cycles and above. 
Voltage drop of less 
than 1 volt per 100 ft 
at fuli load. Has plug- 
in convenience for 
easy power take-off. 
Typical applications 
include aircraft or 
electronic manufac- 
turing, induction heat- 
ing and many others. 


D-C (Electric Utility) 
.. » Specially for the 
distribution of direct 
current in power 
plants or factories. 
Available in ratings of 
225 to 12,000 am- 
peres. Uses include 
excitation service for 
turbine generators, 
telephone exchanges, 
battery charging and 
plating facilities. 
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100-AMP ... A new 
low-capacity, low-cost 
busway system de- 
signed for low current 
applications with all 
of the inherent advan- 
tages of bus duct. Has 
plug-in convenience, 
complete salvability, 
low installed cost. 
Fast installation pos- 
sible because of snap- 
together joint and 
completely captivated 
hardware. 


Westinghouse 


CURRENT LIMITING .. . A bus duct for 
use feeding from networks, designed spe- 
cifically to limit the fault current to a 
value that conventional circuit protective 
devices can safely interrupt. Ratings 1000 
to 4000 amps. Ideal for entrance runs. It 
also can be used in conjunction with 
other types of duct. 
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The fixture that leads 4 lives... 


VENTRO-LUX 


it provides light + heat + cooling + ventilation 


As part of a 10 year product development plan, Curtis AllBrite 


presents a new fixture, the Ventro-Lux with Anemostat air-diffuser. 
Four essential services are provided in this combined unit—ex- 
cellent diffusion of light plus the optimum in heating, cooling and 


ventilation. The exclusive CALux lens provides effective conceal- 


ment of lamps, high light output plus attractive appearance. The 


separate Anemostat air-diffuser handles a high capacity of air 
which it diffuses horizontally along the ceiling. Result—draft-free 
distribution, no hot or cold spots, no ceiling smudge. The Ventro- 
Lux is the first troffer to be combined with a high capacity air- 
diffuser. Since the Ventro-Lux and Anemostat units are installed 
separately there is no conflict in the trades. Curtis AllBrite Lighting, 
Inc., 6135 W. 65th St., Chicago 38, IIL—352 Shaw Road, South 


San Francisco, Calif.—-Toronto, Canada— Vancouver, B. C., Canada. 


CURTIS-ALLBRITE 
LIGHTING, INC. 


/isioneers in Planned Lighting 
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M.1. Beam Clamps 


M.1. Offset Connectors 
and Offset Nipples 


M.1. Conduit Bodies 


t 
INSULATED THROAT —_— BRASS 


Malleable Iron Liquid-Tite Connectors 


QUALITY £ 
MALLEABLE &%@ 
IRON “oneee 
FITTINGS 
ARE 
AVAILABLE! 


G rt Al EY “ SS M.1. Entrance Caps 
Complete Line is Precision-Made 
of Unbreakable Malleable Iron... 

¢ Unmatched for Toughness 

¢ /mpervious to Corrosion 


GEDNEY FITTINGS FIT 


M.1. Insulated Bushings 





-GEDNEY 


ELECTRIC COMPANY 


on 


AMERICAS BLDG. + RADIO CITY » NEW YORK 20 
Foundry, Factory and Shipping Point: Terryville, Conn. 








M.1. Armored Cable 
& Non Metallic Connectors 


M.1. 3 Piece Conduit Couplings 
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Who ever 
heard of 
hanging 
900,000 kva 
on a wall? 





+ 


Submersible style for use in basements or 
vaults where flooding is a possibility. 


> 
Indoor-outdoor style for general application 
where there is no possibility of flooding. 


tT 


‘tt 











Do it with 

S&C’s new line of 
high-voltage 
metalclad fuses 
for wall mounting 


Here is a steel-enclosed fuse that gives 
you economical and fully adequate high- 
voltage fault protection for small loads: 

1. At service entrances; 

2. On transformer primaries; 

3. At underground sectionalizing 

points. 

S&C’s new line of metalclad fuses 
combines economy with high fault inter- 
rupting capability, Their compactness 
permits wall mounting, eliminating the 
floor area requirements of conventional 
free standing metalclad switchgear. And 
much less room height is needed. 

These fuses are especially suited to 
applications that justify fault protection 
only—applications where infrequent load 
switching (and isolation for rare fuse 
replacement) may be done elsewhere. 

To permit you to tailor the new S&C 
Metalclad Fuse—Type SM to your par- 
ticular requirements, a complete selec- 
tion of features and ratings is available: 

e Indoor Style, Indoor-Outdoor Style, 

or Submersible Style 

e 4.8 kv or 14.4 kv 

e 200E or 400E continuous amperes 

e Cable entrance by knockout, flange- 

mounted pothead (1/C or 3/C), or 
integral pothead (1/C) 

e 45,000 kva to 500,000 kva fault 

interrupting, in convenient steps 

For further information, call your 
nearest S&C Sales Office. Consult the 
Yellow Pages under “Electrical Equip- 
ment” for the telephone number and 
address in all principal cities. 


S&C ELECTRIC COMPANY 


4433 Ravenswood Avenue - Chicago 40, Illinois 
Specialists in High Voltage Circuit interruption since 1911 
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This wiring diagram shows just a few of the thousands 
of Killark aluminum fittings and fixtures available for 
protecting any point in an explosion-proof electrical 
system. From service entrance fittings, thru main 
breaker, power and light panels, circuit breakers, motor 
starters, junction boxes, switches, and conduit fittings, 
Killark offers high quality aluminum fittings for hazard- 
ous and non-hazardous areas. More than 4500 items 
are supplied from stock at 19 convenient warehouses 
throughout the United States and Canada. 


: Mi hae’ 
a eo Om ahem 6: U, On e- Cem men on ccm enek  Eag-4) Bd 
VANDEVENTER AND EASTON AVE. + ST. LOUIS 13, MO. 
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Write for Killark’s catalog on Explosion-Proof Fittings. 
iT PAVS TO SPECIFY KILLARK ALUMINUM ELECTROLETS 
FAST DELIVERY THRU WAREHOUSE STOCKS IN EIGHTEEN CITIES 


ELECTRICAL CONSTRUCTION AND MAINTENANCE ... MAY, 1961 











B.EGoodrich 








“Quality assurance” 


























with tubes of rigid Geon 


Because his capacitors are used in ““Minuteman’’ missiles, this manu- 
facturer pays extra attention to already high standards for reliability. 
He aims to a quality level 50 times better than normal industry goals. 
Maintaining this kind of quality can be costly. Instead, careful analysis 


§ of components which led to replacing paperboard tubes with tubes of 
' rigid Geon vinyl helped improve reliability and cut costs at the same time. 


FAST tubular capacitors encased in tubes made of 
rigid Geon are manufactured by John E. Fast 
Company, Chicago. Picture shows test operation. 
Special attention is paid to humidity, even to the 
clothes and cosmetics operators wear. 100% of 
production is tested to provide constant information 
on product quality Tubes are extruded by Pyramid 
Plastics, Chicago, of rigid Geon supplied by 
B.F.Goodrich Chemical Company. 


The rigid Geon tube gives excellent dielectric characteristics. It 
assures that the case will never be the cause of a humidity problem. It 
will not corrode or be adversely affected by aging. The manufacturer has 
also found that rigid Geon tubing is easy to work with in assembly 
operations. 

Here’s another place where Geon vinyl] is improving products, some- 
times opening whole new markets. To learn about this and applications 
of Geon in other forms, write Department NQ-3, 

B.F.Goodrich Chemical Company, 3135 Euclid 
Avenue, Cleveland 15, Ohio. In Canada: 
Kitchener, Ontario. 


B.EGoodrich Chemical 


a division of The B.F.Goodrich Company 
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Surface Systems Simplity 
School Wiring Problems 


New construction as well as modernization is benefited by 
use of surface wiring systems for power and lighting 


The tremendous increase in the use 
of electricity in schools — for emer- 
gency lighting, language labs, 
audio-visual aids, general lighting 
and power — has caused school 
boards to pay more attention than 
ever to electrical wiring in new 
construction and modernization 
programs. 

From grade school to university, 
school planners are turning to sur- 


GREENVILLE (ILL.) College’s new gym is 
the best lighted in the country and the 
first to use radiant electric heat. Wire- 


face wiring systems as the answer 
to many of the problems. 

Solid type construction, such as 
cement block and laminated roof, 
is popular for low initial cost and 
flexibility for future expansion. 
Conventional wiring is difficult in 
this type of building and also may 
prove unsatisfactory and costly in 
the modernization of existing 
structures. 

continued on next page 
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mold raceways carry power to lighting and 
heating units. Inset shows close-up of elec- 
tric heater on laminated ceiling. 


Code Comments 
Baseboard Heating and Raceways 


Q@. Can Plugmold be used above 
baseboard heating? 


A. Yes, subject to restrictions in 
Article 310, Section 310-4. This 
limits temperature on the conductor 
within the raceway to 140° F., as 
Plugmold is wired with type TW. 
In case of doubt, install a furring 
strip between the baseboard and 
the raceway. 


Fixture Canopy for Fluorescents 


Q@. Can back plates, both round and 
rectangular, be used as grounding 
plate when 5738F grounding box 
for fluorescent fixtures won't fit 
inside canopy ? 


A. Yes. Article 410, Section 410-12 
states, “In a completed installation, 
each outlet box shall be provided 
with a cover unless covered by 
means of a fixture canopy (italics 
ours), lampholder, receptacle, ro- 
sette, or similar device.” Fixture 
canopy may be notched to accept 
the 500 raceway with a 657 Canopy 
Cutter. 
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Editorial 
Specifying “No Trouble” 


Time and again, surface raceways 
get wiremen and engineers out of 


someone “forgot” the wiring in a 
building plan. 

Wiremold salesmen argue, “If it’s 
good enough to get you out of trou- 
ble, why not specify it in the first 
place?” 

Surface raceway systems by 
Wiremold have complete intercon- 
nectability with each other and 
with other wiring systems. They 
eliminate guesswork as to what’s 
in the walls — and where. They can 
traverse any surface in any build- 
ing; they are the easiest, least time- 
consuming wiring method anywhere 
—and, when painted, they blend 
with the decor. 

That’s enough to make Wiremold 
a part of the initial specs, isn’t it? 


Product of the Month 


New UL rating increases usefulness of Wiremold 3000 


New Underwriters’ Laboratories 
ratings on Wiremold 3000 make it 
the only raceway on the market 
with these capacities. (See table.) 

These new ratings permit as 
many as 14 No. 6 conductors to be 
installed, as compared to the 10 


previously allowed. 

So new are these ratings that 
the engineering data folder ‘Useful 
Literature” on this series is out- 
dated in this respect. The ratings 
were under investigation when the 
folder went to press. 
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PLUGMOLD along the top of this labora- 
tory bench provides plenty of outlets in 
high school science demonstration room. 
Multi-outlet strip avoids extension cords 
and dangling wires at the same time it 
provides a neat, economical installation. 


Wiremold surface wiring systems 
are being used with increasing fre- 
quency to carry power and to feed 
lights and electric heating, and 
Plugmold multi-outlet systems to 
supply plenty of conveniently lo- 
cated outlets for the present and 
future. 

In modernization work in partic- 
ular, where there is a relatively 
short period during which the work 
can be done, surface systems have 
become an important factor. Wire- 
mold systems reduce the amount of 
wall-breaking and subsequent re- 
decoration needed and thus speed 
completion of the job. 


WirReEMoOLD*’ 





ELECTRONIC TEACHING devices use sur- 
face systems to connect console (right) to 
student booths. At Avon (Conn.) High 


WIREMOLD surface systems were used to 
carry power for general and emergency 


School’s new language laboratory Wire- 
mold Pancake was used to feed the con- 
sole and deliver power to student booths. 


lighting. The new Baldwinsville (N.Y.) 
school is of cinder block, laminated roof. 





Quiz Corner 


0. What fastening means should 
be used for attaching Plugmold to 
various surfaces? 


1. Nos. 1900, 2000, and 2200 
take No. 6 flat head wood screws; 
Nos. 2100 and 3000, No. 8. On wood 
surfaces, use flat head wood screws 
or penny nails. On dry wall, use 
plastic shields with flat head wood 
screws or flat head sheet metal 
screws. On plaster, use plastic 
shields with flat head sheet metal 
screws. On brick, concrete, or cinder 
block, use masonry nail. On tile, use 
toggle bolt. 


e, * How can you tie 500 Wire- 
mold raceway into the end of an 
electric baseboard heating unit? 


he Use the 5785 Combination 
Connector, making 1%” KO in base- 
board heating unit, if necessary. 
( Fe How do you attach 200 Wire- 
mold raceway to a rectangular sheet 
metal exit sign? 


i ® Use the No. 5785 Combina- 
tion Connector with a 289 Reducing 
Connector. 


) ° I need an extra deep switch 
and receptacle box with an open 
base. Is such a fitting available? 


i * Yes, through the use of the 
5744 Cover with the 5751 Base. 


v). When do I use the rigid out- 
side coupling on 3000 Wiremold? 


{ e This coupling, No. 3001B, is 
used for coupling two lengths of 
3000 (end to end) where extra 
strength is required, such as be- 
tween beams. 


0. Do you have a tee and a flat 
elbow for 2200 Plugmold Baseboard ? 


i e Yes, on special order. 


0. Can you provide 2000 Plug- 
mold with outlets on centers other 
than those shown in the catalog? 


i ® Yes, as long as the spacings 
are in multiples of 3 inches. Excep- 
tion: the 20GA series where the 
minimum spacing is 12” on centers. 


(). How do I get from panel box 
on wall to 2600 on floor? 


4 * Through the use of the 2186 
Adjustable Offset Connector. This 
fitting is designed for use with 
either 2600 or 2100. 





WIREMOLD @ HARTFORD 10, CONN. 


Gentlemen: Please send me checked items 


[_] Wiring Guide (Catalog 22) 


[_] Electric Ideas, March 1961 





NAME 


[_] Electric Ideas, April 1961 





COMPANY 


[-] Plugmold 3000 folder 





ADDRESS 


(_] Progressive Architecture 
reprint 








Henning A. Thomsen, a member of 
Wiremold’s engineering staff at 
Hartford, recently completed a two- 
week stint at the Washburne Trade 
School, Chicago, instructing ap- 
proximately 450 first and second- 
year apprentices in the use of Wire- 
mold products. 


Participating in NECA-IBEW 
apprentice training and other voca- 
tional school programs is considered 
an important part of the duties of 
our sales and engineering people. 

Local sales representatives always 
are available to make Wiremold 
presentations when the assignments 
cover no more than a one or two- 
day session. For longer periods, 
arrangements can be made to have a 
home office representative on hand. 

Assisting Tom in Chicago were 
Ambrose J. Massey, Chicago di3- 
trict sales manager, and John P. 
Leddin, sales representative. 





Meetings Ahead 


No meetings this month — but if 
you're on the move, why not visit 
us? 

When your travels take you into 
the Hartford area, we would be 
happy to have you stop in at our 
home office and tour our facilities. 
We'd enjoy having you meet our 
key engineering and production peo- 
ple (you’d be surprised how much 
we learn from visitors!) and dis- 
cuss items of mutual interest. 
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Engineered Specials 


} 


PROBLEM: 


To provide a single surface-mounted 
box with a barrier so that both low 
voltage and high voltage would be 
available at the same location. Be- 
cause the use was for a hospital 
communications system, low-cost 
and neat appearance were prime 
requirements. 


SOLUTION: 


A 3-gang Wiremold box was adapted 
so that 110-v. power could be car- 
ried on one side of the barrier and 
low voltage on the other side. The 
entire system was designed to in- 
tegrate with Wiremold 2100 for 
ease and neatness of installation. 


DISCUSSION: 


A Wiremold 5747 base was adapted 
to accept a Wiremold 5744 box. A 


Single box adapted for high and low voltage 


metal barrier, not standard in the 
box, was welded in an off-center 
position. 

By using existing tooling, KO’s 
remained in their normal places for 
mating with the Plugmold run. 

The system may be used to permit 
the patient to control a television 
or radio set from the bed. He can 
press a button to call the nurse and 
she can return the call from the 
floor station, rather than walk the 
corridor. The patient also can tie 
into the general communications of 
the hospital. Another use of the 
system is for a closed circuit TV 


set-up in isolation wards to permit 
the patient to see and talk with 
visitors in another part of the 
hospital. 

The box itself may house many 
combinations of high and low volt- 
age devices. For example, it may 
hold a light and a speaker, or four 
small indicator lamps and speaker, 
or push buttons and lamps. 

The completeness of the Wire- 
mold line of fittings often proves 
a distinct advantage in meeting 
unusual field problems. Because each 
raceway series is designed with all 
the necessary fittings, it is possible 
for the factory to work with con- 
tractors and engineers in meeting 
the practical problems encountered 
in planning wiring layouts. 

Wiremold engineers gladly accept 
the challenge of adapting standard 
Wiremold products for specially en- 
gineered applications. 





USEFUL LITERATURE 


Check coupon on preceding page 
for copies of listed items. 


Plugmold 3000 Data 


Complete engineering data for 
Plugmold 3000 is contained in a 
recently-released 4-page folder. (A 
just-issued UL approval increases 
capacities shown. See “Product of 
the Month,” second page.) 


WORTH READING 


Check coupon on preceding page 

for copies of listed items. 

Multioutlet Electrical Systems by 
Walter J. Douglas, P. E., Progres- 
sive Architecture, March 1961. A 
review of how multi-outlet systems 
help satisfy the demand for power 





flexibility. 


Practical Tips 


Fitting makes for simple, neat run around door 


Running Plugmold 2000 around a 
door casing is no problem when a 
2089A Side Reducing Connector is 
shortened for the job. Use of the 
fitting permits going around the 
obstruction with a neat, virtually 
unnoticeable run of Wiremold 200. 

First, the fitting is cut so that 
the 200 can hug the trim. Then, 
couple the fitting to the 2000 base. 
Slide the 200 over the tongue and 
run around the door. Follow the 
same procedure on the other side. 
Use of 2014E Splice Cover with 
each of the modified fittings gives 
a beveled edge at each side of the 
door casing. 

By this technique, the customer 
gets all the outlets he needs through 


the Plugmold, along with an unob- 
trusive run around any door casing. 
The one-piece raceway fits snugly 
against the casing and when painted 
to match, becomes part of the trim. 

Installation tips such as this are 
to be found in the Wiremold Wiring 
Guide; check coupon on preceding 
page for your copy. 
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HARTFORD 10, CONNECTICUT 


All WIREMOLD products are sold 
through electrical distributors — your 


best source for all electrical products. 




















NEW! Engineering data on OKO Ny EX sas 


Okonite’s butyl base high voltage cable insulation 


Send for a copy of this handy reference which 
gives complete information on OKONEX, 
Okonite’s service-proved butyl base rubber in- 
sulation. Designed for multi-purpose service up 
to 90C, OKONEX is extremely resistant to 
ozone, heat and moisture. 

You'll learn how OKONEX insulated cables 
can help increase load capacities in existing 
systems ... how OKONEX saves you time and 
money in the installation of new systems. . 
why Okonite’s self-imposed quality control and 
testing specifications are your assurance of de- 


where there’s electrical sataeie ive 


there’s OKONITE CABLE 


=. 


pendability in critical circuits. 

This booklet contains useful technical informa- 
tion on current carrying capacities, dimensional 
data, and features illustrative descriptions on 
many types of cable coverings—each designed 
for a specific environment. Such practical infor- 
mation should be helpful to you in the design 
and specification of efficient electrical systems. 

To obtain your FREE copy of this new booklet, 
call your Okonite representative or mail the 
handy coupon today. 


ee Te oe ee Sate ee ee ee 


The Okonite Company 
Subsidiary of Kennecott Copper Corporation 
Passaic, New Jersey 


INSULATED CABLES. 


Name. 


Please send me a FREE copy of your new booklet on OKONEX 





Company. 





Address. 





City. Zone State 
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Sp eci fy these Edwards Systems 
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EDWARDS SYSTEMS | 
AND PRODUCTS | 








Industrial 
Plants 


Schools 


| 
| 





Hospitals 
x | Residences 


Fire Alarm Systems 





Clock Systems 





Clock & Program Systems | a RRRRISIED pane 








Paging Systems | 
Intercommunication Systems 
Language Laboratories 
Psychopathic Alarm Systems | 


Nurses Call Systems 





In & Out Registers 
Annunciators 
Chimes ae 
Bells 


Buzzers 























Horns 
Push Buttons 
Door Openers 











Desk Push Buttons 
Other Contact Devices | x | x ou Ss 






































Edwards offers you the most complete line of equipment for every signaling job: 
control...communication...protection. @ And remember— your EDWARDS Technical 
Representative is always ready to help you solve difficult signaling problems. Call 
him or your EDWARDS Distributor now. Edwards Company, Inc., Norwalk, Connecticut. 
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Murray "MP’ Circuit Breakers 





Build Business, Profits, Prestige! 
Install the breaker that’s best all 
around—best for you, best for your 
customers, and Guaranteed For Life! 

You’ll like working with “MP” 
breakers. Fully magnetic and un- 
affected by heat, these breakers never 
need derating, carry full rated load, 
never trip unnecessarily, can be in- 
stalled anywhere it’s most convenient 
for you or your customers. 


Backed By A Full Line 


Secondly, your customers will ap- 
preciate knowing that the breakers 
you install are Guaranteed For Life. 
It shows you’re using the best, helps 
you get the business. 


Extra Sales Aids For You! 

You get a special Guarantee Certifi- 
cate to leave with each customer plus 
a special sticker for your own pro- 
motion to use on each load center. This 
will boost your prestige, bring extra 
business your way. 


Here’s How You Can Cash In On This 
Guaranteed For Life Program! 


See your Murray wholesaler today for 
full information on this precedent- 
breaking promotion. Ask him also 
about the material he has available 
to help you sell builders and home- 
owners on Murray Guaranteed For 
Life “MP” circuit breakers. Or write 
Murray directly for complete details. 


Murray Manufacturing Corp., 1250 Atlantic Avenue, Brooklyn 16, N.Y, 


Gentlemen: 


Dept 8-5 


A circuit breaker that’s Guaranteed For Life! I'm interested, As soon as pos- 
sible, send me complete information on everything. 


Address 


Of Load Centers 


My whole sole r js 
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SWITCH NOW & 
AND dAVKs © 


THE DIFFERENCE } 


Here’s how changing from copper 
to Rome’s aluminum T'W building 


wire can Improve your profit picture 


The figures in the table tell the story. An installation using aluminum instead of cop- 
per building wire usually costs less. Savings on wire cost vary with size, as indi- 
cated in the table. Simply select the size and multiply the difference in cost by the 
amount of wire required. It follows, too, that the more times you use aluminum, the 
more yousave. And don’t forget, lightweight aluminum is easy to handle. For ex- 
ample, 1000 feet of No. 1 AWG copper Type TW weighs 115 lbs. more than aluminum 
wire of equivalent current-carrying capacity. Those are pounds you don’t load, 
unload or carry. The savings in dollars are obvious. And you’ll appreciate the ease 
of handling with the first installation—and every one that follows. For the full 
story on Rome Aluminum TW wire, contact your nearby Rome distributor or sales 
representative. Or, write to Rome Cable Division of Alcoa, Dept. 7-51, Rome, N. Y. 


Rome Synthinol Type TW with aluminum conductor is available in a full 
range of sizes starting with 46 AWG. Underwriters’ Laboratories approved. 
The insulation, a thermoplastic compound, is flame-resistant, oilproof, 
easy to pull, free-stripping and has extremely high dielectric strength. 


ALCOA 


v 
A ROME CABLE 


eigewe Fe Fm a 








ROME SYNTHINOL BUILDING WIRE 


TYPE TW = 600 VOLTS 


Underwriters’ Approved 


COPPER ALUMINUM SAVINGS 


NO. OF LIST NO. OF LIST DOLLARS PERCENTAGE 
STRANDS PRICE STRANDS PRICE (Approx.) 


7 $ 67.30 5 7 $54.10 $ 13.20 20% 
7 137.00 1/0 19 109.00 28.00 20% 
19 406.00 300MCM 19 311.00 95.00 23% 


37 948.00 750MCM 61 729.00 219.00 23% 














Problem: Stepped-up production 
rate made it difficult to count units 
accurately with existing mechanical 
equipment. 


Solution: Plant Electrician installed 
two low-cost G-E photoelectric units 
connected to automatic counter. Even 
though production units come in bursts 
of over 150 per minute, this simple 
counting setup now tallies them swiftly 
and accurately. 


DETECTING WEB BREAKS 


Problem: Paper mill experienced 
excess losses caused by web breaks 
and decided to investigate automatic 
detection equipment. 


Solution: At G-E Application En- 
gineer’s suggestion, plant installed 
photoelectric web-break detectors. 
These units detect breaks instantly. 
Light penetrates through break to 
scanning photoelectric relay which im- 
mediately stops machine. 


PRODUCTION COUNTING 





SORTING DISSIMILAR CARTONS 


Problem: To automatically divert 
selected boxes from main conveyor to 
side conveyor. 


Solution: Plant engineer suggested 
printing black circular marks on those 
boxes to be diverted. The absence of 
reflected light from the marked boxes 
trips the G-E photoelectric units and 
switches boxes to side conveyor. Un- 
marked boxes continue straight ahead 
on main conveyor. 














LIQUID LEVEL 


Problem: Brewery planning to add 
10 new vats wanted to equip them with 
most economical liquid level control, 


Solution: At the Plant Electrician’s 
suggestion, General Electric resistance- 
sensitive relays with stainless steel 
probes were installed on each vat. These 
standard devices have only one moving 
part, are easy to install, and require 
little maintenance. 


A complete line of photoelectric and electronic devices for controlling, sorting, limiting, 


1. Explosion-proof relay is high-speed type in special en- 
closure for use in hazardous locations. 

2. Smoke density indicator is designed for combustion 
control or alarm: range is adjustable from 3—100%. 
3. High-speed relay offers .001-second sensitivity. It also 
includes time delay and interlock. 

4. Long-distance relay will operate up to 2500 feet with- 
out adverse effects from ambient light. 

5. Voltage-sensitive relay operates on input signal voltage 
that ranges above or below pre-selected value. 

6. General-purpose relay is low-cost, indoor-type photo- 
electric relay, flexible to operate, easy to adjust. 





tice 


MEASURING BURNING EFFICIENCY 
Problem: To determine that furnace 


was operating economically, and well 
within local smoke ordinances. 


Solution: Plant Engineer installed 
G-E electronic smoke density indicator. 
In addition to performing corrective 
action, the indicator coupled with a 
strip chart recorder gives a day-by-day 
record of burning efficiency. It also 
satisfies local authorities that smoke is 
within prescribed limits. 


AUTOMATIC CONVEYOR UNLOADING 


Problem: Plant wanted to prevent 
reversing of loaded conveyor upon 
shut-down of hopper. 


Solution: Plant Electrician wired 
simple electronic timer to hopper 
switch and to conveyor motor. When 
hopper closes, timer starts, counts off 
45 seconds (long enough for conveyor 
to dump load completely), then stops 
conveyor automatically. 


counting, and detecting applications 


7. New high-speed relay is a low-cost unit for use with 
miniature or micro-miniature source and cell. 

8. Transistorized relay features high reliability with 
miniature and micro-miniature source and cell. 

9. Resistance sensitive relay operates on change in ex- 
ternal resistance, ideal for liquid-level control. 

10. Electronic timer is dial-set for given time; can be 
energized or de-energized before the timed interval. 
“11. Light sources and receivers are available in standard, 
miniature, and micro-miniature sizes. 

12. Self-contained relay is low-cost, compact, tubeless 
photoelectric relay, ideal for limit-switch-type applications. 


g CONTROLS 


FOR AUTOMATION A 





6 production problems 


SOLVED 


with General Electric 
electronic devices 


These six production problems, and hundreds like 
them, are today readily solved with versatile Gen- 
eral Electric electronic devices. 


Applied with ingenuity, these devices now help 
plants sort, divert, detect, count, and perform other 
operations efficiently. And new uses turn up every 
day. For instance, the G-E resistance-sensitive relay 
is often used to control liquid level, but recently, it 
proved equally valuable as a thread-break detector! 


Cash-in on such new uses of these versatile devices 
by contacting your authorized G-E Distributor early. 
He can solve many of your problems with electronic 
devices from stock. And his experience is invaluable 
on complex applications. 


And for additional information on new ways to 
apply G-E electronic devices, return the coupon for 
your free copy of GEA-6822. General Electric Co. 
Specialty Control Dept., Waynesboro, Va. 


Progress !s Our Most Important Product 


GENERAL @@ ELECTRIC 


FREE CATALOG 


General Electric Co., Section A793-05 
Schenectady 5, New York 


Please send me a copy of the G-E Elec- 
tronic Devices catalog, GEA-6822, with 
description, specifications, and pricing 
data on the complete line. 


Name - 
a eee Pal 
Address 
City 
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iV! COMPACT 300 VOLT CONTROL RELAY Space- 
savingest relay ever! So reliable it is permanently enclosed. 





‘| D-C UNITIZED CONTACTORS. For steel or slate 
panels, front or back wiring. Six sizes 25 to 600 amperes. 


New from Cutler-Hammer 


New products, new ideas to help your business now 


The air is charged with new ideas at Cutler- 
Hammer... ideas and products resulting from 
our new production facilities, new engineering 
talent, new research programs, and most important 
of all—a new desire to serve you better in the sixties. 
Evidence of this vitality and what it can mean 
to you are these eight typical new products. 


You can expect more news from Cutler-Hammer 
around the calendar. Give your Cutler-Hammer 
sales office or distributor a call. They’re all charged 
up too—anxious to tell you more about what’s 
new at Cutler-Hammer. For descriptive literature 
on any of these products, write Cutler-Hammer 
or call your nearest Cutler-Hammer distributor. 


RI V1 SIZE 5 STARTER Available as starter or contactor. 


Reall 


small... Open dimensions only 13" x 15%e6” x 7". 











MOST VERSATILE FOOT SWITCH YET Choice of 4 
operating variations by changing nylon cam position. 




















“UPSTAIRS-STYLED”’ SAFETYBREAKER Exclusive ii/t ILLUMINATED PUSHBUTTONS Newest addition to 
sandalwood finish. Simplest Non-Interchangeability by far! this versatile oiltight line. Dozens of types, many colors. 


WHAT’S NEW? ASK... 


CUTLER-HAMMER 


Cutler-Hammer Inc., Milwaukee, Wisconsin e Division: Airborne Instruments Laboratory e Subsidiary: Cutler- 
Hammer International, C. A. e Associates: Canadian Cutler-Hammer, Ltd.; Cutier-Hammer Mexicana, S. A, 





|: SPACE-SAVING 00 STARTER Takes 20% less space, MOST RELIABLE LIMIT SWITCH EVER 7 tight 
costs 18% less than Size 0. switch outlasts others by far. Many operator or 
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Honeywell announces a 


new smoke detection 


system that adds lile- 


saving minutes tO crucial 


evacuation time 


New Smoke Detector ttsees” the first sign 
ofa fire—assuring the best possible pro- 
tection of lives and property! 

In any fire—but particularly in a school fire— 
there is no time to spare for human error! In 
minutes a spark can grow into @ blazing inferno. 
Long before that, smoke can make the atmos- 
phere deadly. With so many young lives at 
stake, it is important that fire be detected at 
the earliest possible moment. 

Now Honeywell has developed a new smoke 
detection system that sees the first sign of a fire 
_smoke—first. It saves valuable minutes. And 
these minutes saved can mean lives and prop- 
erty saved. 

Compare, and you'll find Honeywell's new 
Smoke Sentry the fastest detection system avail- 
able. It stands guard over large, open areas with 
a constant beam of light. When smoke interrupts 
this beam, an alarm sounds instantly. Even the 
tiniest wisp of smoke from 4 hidden fire will 
be seen and will trigger the alarm mechanism. 
Never before, & smoke detector that safe- 


guards an area the size of a basketball 
court—round-the-clock! 


A single Smoke Sentry projector-sensor set will 


watch over an area UP to 160 feet long and 30 
feet wide. The projector and sensor can be set 
as close as 15 feet apart tO guard such areas aS 
classrooms, offices and electrical or mechanical 
equipment rooms. In large installations, 4m 
annunciator panel is used to pinpoint the area 
of a building in which a fire has started. One 
panel may be used for as many as five zones, 
and each zone may contain one or more pro- 
jector-sensor Sets: 


it’s the latest addition to Honeywell's 
complete fire alarm system for every 
building, every situation! 


The Smoke Sentry can be used in addition to 
Honeywell's Fire Detection and Alarm System 
for total protection in critical areas. The com- 
bined systems offer four-way safety: fast auto- 
matic derection—manual stations—local alarm 
—and automatic calling of the fire department. 
For further information about the new Smoke 
Sentry, call your local Honeywell office. OF 
write Honeywell, Minneapolis 8, Minnesota. 
In Canada, write Honeywell Controls, Limited, 
Toronto 17, Ontario. 
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NEW RAY-OF-LIGHT SMOKE DETECTOR 
PROVIDES EXTRA LIFE-SAVING MINUTES 


Sales and service offices in all principal cities of the world Fi ° Coutol 
Manufacturing-in the United States, United Kingdom, mt We 


HONEYWELL INTERNATIONAL 


Canada, Netherlands, Germany, France, Japan SINCE 18 
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HP litenso “dvartzlite 1500" 


Nhe fabulous: “Cuartaite 500," t 


Never before in lighting history has there 
been such an offering as the new line of 
APPLETON floodlights. Each individual 
unit represents the latest in engineering . . . 
performance-proved in APPLETON’s 
own laboratories. Not just one model, but 
every model incorporates the finest in 
design, the finest in construction, the 
greatest number of built in features and 
the greatest possible lighting efficiency. 
Before specifying floodlights for your next 
installation, check APPLETON. 


A ppurton electric company 


1701 Wellington Avenue, Chicago 13, Iil. 











The APPLETON Intenso 


*The premium quality lighting line of th 






replace with 


SYLVANIA SPIRAL 


ACCELERATORS 


If you've an eye for quality and a need 
for economy in Spiral Accelerator 
replacement cathode ray tubes—specify 
Sylvania-SBGP-, SBHP- for your high- 
precision ’scope equipment. 

Sylvania Spiral Accelerators provide 
extraordinarily precise displays, exhibit 
exceptionally. long life with resultant 
lower costs per hour of operation. Con- 
sider the reasons for such high quality. 
Guns, for example, are assembled on 


Sylvania-developed mounting jigs accu- 
rate to .001”. They’re magnified 10 
times actual size on optical comparators 
and critically inspected for spacings and 
dimensions. In addition, Sylvania Spiral 
Accelerators undergo tests for electrical 
characteristics, distortion, brightness. 
Spot size is microscopically measured at 
extreme corners of required minimum 
scan. Perpendicularity of horizontal and 
vertical scan lines is physically measured 


to meet 1.0° acceptance standards. Too, 
Sylvania-SBGP-, 5BHP- must meet 
severe cycled life tests. 

Have a care! Replace with Sylvania 
Spiral Accelerators. Available in a wide 
range of phosphors. A phone call to 
your Sylvania Industrial Tube Distribu- 
tor will bring swift delivery. For techni- 
cal data write Electronic Tubes Division, 
Sylvania Electric Products Inc., Dept. 
155, 1100 Main Street, Buffalo 9, N.Y. 


Available from your Sylvania Industrial Tube Distributor 


SYLVANIA 


SUBSIDIARY OF 


GENERAL TELEPHONE & ELECTRONICS 
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SILICONE NEWS from Dow Corning 


Use This Cable Plant-Wide 


Silastic Insulation Withstands the 
Rigors of Heat, Cold and Weathering [temperature range, °F 


Insulation resistance, 
You can eliminate the extra expense of stocking many specialty wires megohms/1000 ft. -..-.------- 1000 to 3000 


and cables. How? By specifying Silastic®, the Dow Corning silicone rubber. Electric strength, volts/mil 300 to 500 


Dielectric constant, 10? 
Silastic is more than a match for many of your plant’s toughest service cycles per second, nominal 


conditions. First of all, you can count on Silastic to give reliable service 
in or near ovens, boilers, fans, blowers and other “hot” applications where 
temperatures go up to 260C. This cable covering resists the torture of 
high temperature aging, overloads or sudden power surges. Stays rubbery 
... it won’t crack to allow electrical failure. And there’s no brittleness even 
at —90C... so you can flex Silastic insulated cable in bitter cold, too, 


What’s more, this versatile wire and cable insulation resists year ‘round 
outdoor weathering . . . won’t harden, crack or check. At a south Florida 
test station, Silastic samples showed no signs of weather deterioration 
after more than 9 years of continuous exposure. 


Leading manufacturers now offer power cable, control cable, hookup wire, 
fixture wire and building wire with insulation of Silastic. 


For new booklet on how to save with Silastic 
insulated wire and cable and list of suppliers, 
please address Dept. 2817. 


Dow Corning CORPORATION 
MIDLAND. MICHIGAN, 


ATLANTA BOSTON CHICAGO CLEVELAND DALLAS LOS ANGELES NEW YORK WASHINGTON, BD. Cc. 
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JOB-PROFIT TOOLING IDEAS 


FROM GREENLEE 


now even more help to 

speed your jobs, cut costs 

with the most complete and 
versatile line of hydraulic 
conduit benders on the market 


4B WHATEVER THE 
... THERE’S A 


Save valuable time and materials, control 

costs by bending conduit right on the job with a 

Greenlee Bender. Wide choice of models for every bend- 

ing need... 12” through 6” sizes steel and aluminum conduit and 

pipe. Make one-shot 90° bends . . . offsets . . . concentric 

bends... large sweeps... thin-wall bends. With the addition of the 
new No. 777 segment bender (left) for 144” thru 4” conduit, 
Greenlee offers you the widest selection by far, all from a single source! 


ath, 


Thin-wall bending with Green- 
lee No. 777 bender. An exclusive 
advantage. With quickly mounted 


One-shot 90° bending with 
Greenlee No. 777 Bender. An 
exclusive advantage. Adapts to 


No. 777 . . . lightest, most 
powerful 4° Segment Bender. 
Only 65 Ib (exclusive of shoes) 


Makes segment bends 1%” thru 
4" conduit. Perfect for tight kicks— 
bends 14” from end of 4” pipe. 


one-shot 90° bending of 4%” thru 
2” conduit simply with addition 
of a few optional parts. 


attachment the No. 777 bender is 
economically converted to bend 
thin-wall conduit 4%” thru 2”. 





# 


Offsets in seconds with Greenlee No. 888 Multipurpose Bender... A fast, extra-versatile 
bender for quickly making offsets in 4%” thru 2” conduit... with one setting, one shot. Offsets 
always in perfect alignment—no doglegs! Also makes 90° bends, close to the end of conduit. 
Fast operation with hand or power pump. 


For 4” thru 4” Conduit... Greenlee No. 884 
bender makes fast 90° bends in one shot... 
steel and aluminum conduit. Lightweight, 
one-man operated with hand or power pump. 


BENDING JOB 


GREENLEE TO DO IT! 


: ae 


For ¥,” thru 3’ conduit... Greenlee No. 
883 bender makes up to 90° bends with 
one shot in steel and aluminum conduit. 
Lightweight, portable. One-man operated 
with hand or power pump. Attachments 
available for thin-wall bending. 


For %" thru 2” conduit... Greenlee No. 
880-M2 lightweight bender makes up to 
90° bends with one shot in steel and 
aluminum conduit. Fast one-man opera- 
tion with hand or power pump. Attach- 
ments available for thin-wall bending. 


GREENLEE TOOL CO., 1953 Columbia Avenue, 


For1%" thru 6” conduit... Greenlee No. 
785-BE power bender is equipped with 
90° bending shoes for fast, easy operation. 
Can be used for one-shot or segment 
bending. Regularly equipped to bend 
sizes to 5", with 6” attachment optional. 


Rockford, IIlinois 


Ask your distributor for a demonstration, or write for literature. 
GREENLEE JOB PROFIT TOOLING 


...- cost control for contractors 





New 3 phase load 
centers to 200 amps 
with “TWIN” breaker 
flexibility 


@ Full line of 3-phase, 4-wire load cen- 
ters... 12 to 42 circuits... 125, 
150 and 200 amperes. 


o 
‘ o 
ee 
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Sequence phased for maximum 
versatility with ‘‘TWIN,"’ 1-, 2-, and 
3-pole breakers . . . meets NEC non- 
interchangeability requirement for 
breakers ... U/L listed. 


t 
Sh 
an 
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Snap-out interior . . . empty box 
mounts fast, leaves plenty of room to 
pull in wires . . . reversible box and 
interior . . . extra wide gutters. 





@ Tumbler type locking kit available... 
sealing loops . . . lugs accept copper 
or aluminum wire. 


The new, General Electric 3-phase load centers now provide 
Cot. No. TRPE2-4206 200 cmnpores ... 42 cirenita the same time and cost saving features as the popular line 
“Trede Merk of residential ““TWIN” load centers. They’re in stock now 
at your local G-E distributor, for either flush or surface 
mounting and in 12, 18, 24, 30 and 42 circuits to 200 
amperes. 12 and 18 circuit models also available in raintight 
boxes. 


For more information, write General Electric Company, Plainville, Conn. Ask for Bulletin GEA-7076. 


GENERAL @@ ELECTRIC 
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WAREHOUSE INVENTORIES CARRIED IN: Write today for new illustrated catalog 


ATLANTA KANSAS CITY of the Complete RED » DOT Line. 
BALTIMORE LOS ANGELES 

BOSTON MIAMI 

CHICAGO MINNEAPOLIS 

CLEVELAND NEW YORK 

DALLAS PHILADELPHIA 

DENVER PITTSBURGH 

DETROIT PORTLAND, ORE. 

GREENSBORO, N. C. ROCHESTER 

INDIANAPOLIS SAN FRANCISCO 
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pe A LAWN-GLO Luminaire Type B LAWN-GLO Luminaire Type C LAWN-GLO Luminaire 
L-M's exclusive "Lawn-Glo"'™! |uminaires are available in three styles, as shown above. lawn-Glo luminaires offer hundreds of 
possible applications. Styled specially for locations where soft, low-level lighting is desired, in a high quality unit. Engineered 
reflector directs the light downward, does not waste it in glare. Most desirable for home driveways and patios; for smaller parks, 
playgrounds, swimming pools; for motels, gardens, terraces. Completely weatiierproof design. Socket easily removed for lamp 
replacement. Concealed convenience outlet in base. Uses standard household incandescent lamps up to 150 watts. Choice of six 
decorator colors and brushed aluminum. Optional with redwood or black metal pole. Sold only through Authorized L-M Distributors. 


L-M’s Outdoor Lighting Line Offers 


Units are excellent quality construction, engineered for efficiency and ease of application. 


Line Material, long a leader in quality outdoor lighting, offers 
modern, highly styled units to meet all outdoor lighting needs— 
industrial, commercial and residential. 

Under a new distributor policy, L-M outdoor lighting equip- 
ment is available through electrical wholesalers—Authorized 
L-M Distributors. These distributors are reputable, competent 
firms who have been carefully selected by Line Material to assure 
you of service information and delivery. 

Lighting for Every Outdoor Application 

Line Material styled equipment is widely used in shopping 
centers, motels, hotels, swimming pools, trailer parks, parking 
lots, country clubs, public and private parks, fair grounds, amuse- 
ment parks, churches, hospitals, marinas and yacht clubs, 


restaurants and drive-ins; and many other industrial and com- bins seit 


mercial locations where good lighting builds traffic, facilitates Thousands of L-M lighting units have been in- 
stalled at motels, parks, drive-in restaurants, 
and many industrial and residential locations. 


operations, and increases security. 


LINE MATERIAL 


McGRAW-EDISON 


Outdoor 


OISTRIBUTION TRANSFORMERS + RECLOSERS, SECTIONALIZERS AND OIL SWITCHES + FUSE CUTOUTS AND FUSE LINKS « LIGHTNING ARRESTERS « POWER SWITCHING EQUIPMENT 
PACKAGED SUBSTATIONS +» CAPACITORS + REGULATORS + OUTDOOR LIGHTING + LINE CONSTRUCTION MATERIALS +» PORCELAIN INSULATORS - FIBRE PIPE &4 CONDUIT 





L-M's EXCLUSIVE PTL luminaire, hand- 
somely styled for parks, playgrounds, 
motels, hotels, estates. Scientific 
optical system. Seven IES light pat- 
terns to 10,000 lumens incandescent 
or 250 watts mercury. Six colors and 
brushed aluminum. 


THE OUTSTANDING LIGHTING. 


unit on the market today is L-M's 
exclusive "Styled Mercury” luminaire. 
1000 or 700-watt lamps provide high 
level lighting for shopping centers, 
streets, large parking areas, for light- 
ing and appearance. 


L-M STYLED FLUORESCENT lumi- 
naires provide efficient even glare- 
free lighting. This entrance road and 
front parking area lighting were en- 
gineered by L-M Engineers especially 
for the Pennsylvania Railroad Truc- 
Train Terminal, Chicago. 


Contemporary Styling, High Quality 


Designs are styled by noted industrial designers. L-M offers wide variety for every need. 


L-M offers many services through Authorized L-M Dis- 
tributors : 

Complete Product Information 

Technical Information 

Application Engineering Service 
Outstanding is L-M Lighting Application Engineering 
Service, available through Authorized L-M Distributors. 
Whatever your outdoor lighting problem, L-M engineers 
will help you solve it. L-M has more than 100 Field 
Engineers, who are backed by field service lighting special- 


ists, and L-M’s lighting engineering department. 


Ask Your Distributor for Specifications or Mail Coupon 
Get complete information on L-M Outdoor Lighting 
Equipment. Ask your electrical distributor ; call the near- 
est L-M office ; or mail the coupon below for information 


and the name of nearest Authorized L-M Distributor. 


Industries 


COMPANY 


Lightina 


SRA 
EDISONE 
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L-M OUTDOOR LIGHTING—Line Material advertising 
appears regularly in magazines reaching utilities, munici- 
palities, architects, consulting engineers, managers and 
owners of shopping centers and public and private build- 
ings, and a number of commercial establishments. 


Lighting Division, Line Material Industries, 
Milwaukee 1, Wisconsin 
Please send information on the following L-M Outdoor Lighting Units: 
(J Also please send specifications 
Lawn-Glo Lights _____ Post Top Light ___ Styled Mercury 


Fluorescent Units 


Name 





c 








r 7 


Address 





City 





Type of area to be lighted 








H!| POWER SWITCHING 


PECIF 


TIME CONTROLS 


...the best for every 
timing need! 


L 
3 
is) 

Z, 
SNAP OUT MECHANISM 


RAPID REFERENCE CHART 


“SERIES [SWITCH | VOLTAGE AMPS. | INTERMATIC QUALITY FEATURE 








T 100 : 125/250 voits 35 Standard ON-OFF switch. 


ne oe 





Same as above, pilus skips opera- 
T170 : 125/250 voits 35 tion on selected days, 
automatically. 


“tT 1k0. [to 120n-off| SPS’ Each on-off period independently 
T 180 “per day 125/250 volts 35 adjustable from 5 to 60 minutes. 
Fit 1 to 96 Each on-off period in 15 minute 
T 960 on-off 125/250 voits units. Trippers permanently 
i __per day attached to dial. 
1 to 12 Timings from 10 dst 
on-o imings from seconds to 
C 8300 per 12 125 volts 15 11 wunihe, 50 second periods. 
- _minutes | 
1 to 12 Heavy duty standard ON-OFF switch. 
T 500-R on-off 125/250 volts 55 Up to 27,500 watts. Also availabie 
ic Es per aay with “SKIPPER” feature. 
1 on -off Fiush wall mounted standard 
operation 125 voits 15 ON-OFF switch to central circuits 
Jj. per day in house or store. (LAMP « LYTER) 


WRITE FOR FREE CATALOG OF COMPLETE INTERMATIC LINE 









































THERE'S AN Qhttermatic, § NEW! LAMP *-LYTER 
FOR EVERY NEED! the light switch with an poe — 


Residential and Commercial Lighting Control @ Air Conditioning é ed : FOR HOME AND STORES : 
Heating * Industrial Uses © Farm and Poultry Lighting © Signs : ) Ps 
Signal Bells, Buzzers, and Lights © Outdoor Installations ee q flush mounts, controls " 


Flush Mountings be a post lights, store 


te SEND FOR Pree SPECIFICATION BOOKLET No. 51-B lights, signs, other 
selected circuits. 


INTERNATIONAL REGISTER COMPANY 


CHICAGO: 2624 West Washington Blvd. + NEW York: 41-14 24th St., Long Island City 
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To Place More Units 
Lengthwise— use 
PENN-UNION 
SERIES 1000 
®@ Same wide slots as Series 6000 but 
narrow end barriers— designed fer 
space economy lengthwise. 


@ Nickel-plated brass screws 
and hard rolled copper links, 
standard on Penn-Union Termi- 
nal Blocks. 


@ Accurate alig ° 

molding the brass \ ' furnished with 

block, and tapping afte oo i or with 2 hinges 
knurled-head captive fe 
tening screws, as illustrated 


. or with spring clips for 
Multiple Circuit pccess. 
Jumper Bars 


© give any required branch circuits and tap- 
avy rolled copper bar, in 12-circuit 

© thecircuits needed. At the left 

2 innumerable combinations 


3'% IN. 


a PENN-UNION ELECTRIC CORP., 
LONG ys 


Erie, Pa. 


Export Sales—Philips Export Co., 
Penn-Union makes a complete lin < 100 East 42nd St., New York 17, N.Y. 


Aluminum and Bronze 
Electrical Connectors and Accessories 


Sold by Leading Electrical Distributors 





_ SEHe RT @ trecrare 





NEW! Pilot-lighted directory on a new style G-E Master Selector Switch shows instantly which of 12 circuits are ON. 
Iso has tiny locator light (permanently ON) that permits reading the directory and operating the switch in the dark. 


From General Electric, to help . 
...a More versatile, easier 


Looking for a bright new idea to help you get profitable 
new business? Look no further than this page... G-E 
Remote-Control Wiring is for you! 

You offer step-saving convenience by providing sev- 
eral switches per light with this modern, low-voltage 
control system — at surprisingly low cost. 

You dramatize this convenience in every room — 


with these handsome General Electric switches. And 
what a variety of switches you can use! 

There’s a new standard, push-button G-E Remote- 
Control wall switch, well marked for ON and Orr — 
plus a locking type — plus a trigger type. And each is 
available non-lighted, locator-lighted, or pilot-lighted. 

In addition, there’s the impressive new lighted Master 

















NEW! Switches that are easy to NEW! Switches with built-in red 
find in the dark. Now G-E Remote-Contro! wall pilot light. This new type of G-E Remote-Control 
switches are available with or without built-in locator lights. switch is just the thing for controlling “hidden” lights. 





NEW! Trigger and locking types. NEW! “Plug-in” relay box. Provides 


If your customers prefer an up-and-down “trigger” to the 
standard G-E Remote-Control push button, they can have 
it. You can suggest the locking type to prevent children 
from operating dangerous power tools 


quiet operation, easier tracing and changing of circuits if 
needed. It impresses customers—simplifies your wiring. A 
bus bar connects relays to line*voltage, automatically, as 
they’re plugged in — to give you a neat, orderly installation. 


you get new business 
-wiring Remote-Control System! 


Selector Switch — extension switches — an Inter- 
changeable line, ? aaa Progress /s Our Most Important Product 
Ask your G-E distributor to show you this exciting 


new General Electric Remote-Control Wiring line! 
See for yourself the opportunities it offers to help you G E N E R A L BB E LE C T R { C 
get new business. General Electric Company, Wiring 

Device Department, Providence 7, Rhode Island. 
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COLOR-KEYED® 
Connectors 
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are? 
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interlocked i 
Insulated Throat Armored Cable " ‘ REDDY™ Tap ; T&B METHOD 
Conduit Fittings Fittings REDDY™ Lug : Distribution Connectors 








" T&B-KENT 
Watertight 4 Strip Terminals and 
Floor Boxes a xy : Attaching Machines 





For every electrical need—The Thomas & Betts Company offers a complete WRITE FOR PUBLICATION: 
selection of connecting devices, terminals and fittings, designed for top 
performance at lowest installed cost. Illustrated are just a few of the 
many T&B-Engineered products that have proven themselves 
outstanding in the field. Wherever electricity goes . . . whatever the 
conductor . . . you’re certain of complete reliability when you 
specify—and use—T&B Products. For further information, write to 
The Thomas & Betts Co., Incorporated, Elizabeth 1, New Jersey. 

In Canada: Thomas & Betts Ltd., Montreal, Quebec. 


A—BULLETIN #822 F—BULLETIN U1-27 
B—BULLETIN CKP1 G—BULLETIN #85 
C—BULLETIN #85 H—BULLETIN P3-57 
D—BULLETIN F5-47 1— BULLETIN TR-3 


E—BULLETIN #86 J—BULLETIN K1-3 


(TeB)| THOMAS & BETTS 


ENGINEERED § 
SOLD COAST TO COAST EXCLUSIVELY BY YOUR T&B DISTRIBUTOR 
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completely 


FARADAY 


As pioneers in the signaling 
industry, Faraday proudly announces their completely new Fire 
Alarm Systems, incorporating modern functional design 


New modular control panels—''pre-engineered’”’ to provide 
greater flexibility to meet a wide variety of typical specifications 
folete (=Te Me) ab ele) strolele(-Le My AUN MB (lel te) aap bel) ol-telccle t- Bele 
Underwriters’ Laboratories listed. 
New call stations, attractively designed to blend with 
modern architectural decor, are simple to operate. Exclusive 
Wy -WU-s com} t-t-}-Mmms (-y-babbd- Mrs 0l-) hab ameolessotestsbetetcMechac-) hele) e| 


There's a standard Faraday System to meet your 
individual requirement. For further information, send 
for the new Faraday bulletins or, if 
desired, a representative will gladly call i<W.N~9.4Dy.' Y 
4 are 


‘ 


*Trade-mork “9 ; Adrian, Michigon 
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&) Current news reports 


WHATS HAPPENING 
ELECTRICAL SERVICES ? 


H | gh lights: A dry-type transformer that cuts installing time from 90 to 40 minutes. A motor 
control center that saves space. These examples demonstrate the extra value that is standard with Allis- 
Chalmers . . . the greater efficiency and the added productivity which are yours when you buy A-C prod- 
ucts, systems and services. Call your nearby Allis-Chalmers office for details or write Allis-Chalmers, 
Industries Group, Milwaukee 1, Wisconsin. 











Lowest height, easiest access 5-kv metal-clad 
switchgear on the market. Just 72 inches high, you get 
eye-level instrumentation, shoulder-height accessibility 
of component parts. Other outstanding advantages: 
front-accessible current transformers; maximum com- 
partmentation and dead-front construction for greater 
safety; full-panel metering; rapid, one-stroke breaker 
insertion. Choice of Allis-Chalmers stored energy or 
solenoid operated circuit breakers. 























Here's proven accuracy in low-voltage switchgear 
with 3 independent elements available in a series trip 
device. You can get accurate settings with calibration 
scales below adjusting knobs on front of trip device. 
Minimum, maximum and intermediate time-delay band 
settings are field-adjustable for each pickup value for 
fine selectivity. Dead-front design with drawout inter- 
lock. Operator easily inserts and withdraws breaker. 
Simplified engineering reduces installation costs. 


Curvecore, Super-Seol, Poxeo! and Chiorexto! ore Allis-Chalmers trademarks. 























Acid drips, but open motor’s efficiency nev r 
drops: This Super-Seal open motor re placed a T : 
unit driving a pump in a vanadium and uranium extrac- 
ting process. Though constantly subjected to drippage 
of a sulphuric acid and organic phosphate mixture, 
it keeps right on running. Its Poxeal insulation defies 
corrosives, moisture and contaminants. Open design 
gives a service factor of 1.15 . . . provides reserve ca- 
pacity to meet sudden overloads. 


Cut installing time in half with new, whisper- 
quiet dry-type transformers! Now 35% smaller, 
lighter, this new design eliminates common installa- 
tion problems. Unique 3-piece case makes handling, 
wiring go like clockwork. You’ll install them in 40 
minutes instead of the usual 90 minutes. Every 
known factor in subduing noise has been incorporat- 
ed . . . and exclusive Curvacore construction lowers 
exciting current, core losses. Requires no special 
insulating cable for hookup. 


Control centers cut costs... You save space, 
simplify wiring and reduce inspection and main- 
tenance expenses with new A-C low-voltage motor 
control centers. Plug-in terminal blocks and draw- 
out construction cut inspection and maintenance 
time by making it quick and easy to withdraw or 
remove control units. Pushbuttons and pilot lights 
on removable frames eliminate failures common with 
hinged wiring. Special connectors make it impossible 
for bus connections to loosen. 


























Lower first cost is just one of many advantages of 
this packaged unit substation. Simplified engineer- 
ing, planning and purchasing reduce installation 
and maintenance costs. These A-C units provide 
reduced power losses, better regulation and flexi- 
bility for expansion. Factory-assembled, wired and 
tested to meet all standards. Transformer types 
available to fit your needs include oil-filled, Chlorextol 
liquid-filled, dry-type and sealed dry-type units. 


ALLIS-CHALMERS 





©1961 Volkswagen of America, Inc. 
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delivers remarkable traction. Mud, snow, ice are never a problem. 
Conduit is delivered right to the spot where the job’s to be done. 
And there’s never a parking problem with the nimble Volkswagen. 


PAIR OF HARD WORKERS! Andersen Engineering likes the 
way their two rugged VW Panel Trucks “roll up their sleeves” 
and do a real day’s work. Brawny engine mounted in the rear 


Chicago electrical contractor 


Two VW Panels average 20 m.p.g. 
in start-and-stop city traffic 


Mr. Al Andersen of the Andersen Engineering Co., 
Chicago, uses two VW’s in his business—one as a 
rolling stock bin, the other as an all-around utility 
vehicle. He reports: 

“‘We get real economy and real performance from 
our VW Panel Trucks. They’re dependable in all 


weather. They drive and park well. The service is 
good. And their capacity is remarkable. We can 
store everything we need in our VW’s—and still 
get to everything easily. 

“As for economy, we get an average of 20 m.p.g. 
Pretty good for rugged start-and-stop city traffic. 
I figure our VW Panel Trucks cost us less than half 
what our other trucks do. I think they just can’t 
be beat. I wish we’d bought ours long ago.” 
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VOLKSWAGEN SURE CONDUIT! The Panel Truck has a cargo needs on the job—including long lengths of conduit. All told, 
capacity of 1,830 pounds. Big double side doors and rear door there are 170 cubic feet of cargo space, 43 square feet of floor space. 
make it easy to load and unload everything the Andersen outfit And all of it can be utilized and adapted for your specific needs. 


plugs Volkswagen economy 


This sort of enthusiasm is typical. It explains Entry) is $1,895 (West Coast, $2,015). To help you 
why there are over 100,000 VW Truck owners in make the right decision, talk to your Authorized 
the U.S. today. Volkswagen is the advanced truck Volkswagen Dealer soon. Ask for a demonstration. 
idea that’s been proven on the road for the past And get your free copy of the 60-page illustrated 
11 years. booklet—“‘The Owner’s Viewpoint.” It documents 

Are you ready for a VW Truck? You are if you with facts and figures VW Truck per- 
want a truck that costs less to buy, less to operate formance and owner experience in a 
and less to service. The suggested retail price for wide variety of businesses. It shows 
the Volkswagen Panel Truck (East Coast Port of what you can expect from a VW. 
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JET LINE 
CYLINDER 
for use in all 
»%", 1" conduit 


JET LINE GUN* 
for use in all 
large |. D. conduit 114” 
through 4” 


Here’s the all-new Jetmaster — 

combining the entire Jet Line Method* 
into one handy, compact, easily portable unit! 
On any wire pulling job, with Jetmaster 
you'll have all the Jet Line tools, accessories, and 
power you need — right at your fingertips. 
Jetmaster saves countless hours (and dollars), 

ee sie helps you pull wire quickly, easily, safely in any 


POLY ROPE size, any type conduit from %” through 4” I.D. 
—500 ft. and reel 


Overall height only 46” ork of: Jet Line Gun, 7” 
e Underground, Rigid 
ries necessary sh poly 


packages, carriers; 
14" thru 


Jetmaster does the Ww ; 

Line Cylinder, Jet Lin 

Rope. Contains all accesso 
JET LIN 


cones, 

reel; line : 

E JET LINE rope and y2" thru VV, 
“RIGID ROPE POWER UNIT hree pipe seal-offs — 

Use to fish conduit provides 20 Ibs. CO. thr 


safer, easier. power for operation a 9 thru 4" 
of saa $s 2 ' 2 


JET LINE 
UNDERGROUND 
Use to install pull line’ 
in conduit 144" and 
up through mud 
and water 


CATALOG 


; : ‘edb iteat It Los toile 
NO. 1210 ; sag ew 2 


oe 0a, Uieeeei eee . You choose 
ie ADL the Jet Line se ook best 
*Jet Line Gun boty 


method and apparatus 
covered by basic patent 
No. 2,930,584 








JET ohT tT > PRODUCTS, INC. 


< BOS. Foster Ave., Charlotte 3, N.C. 
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ANNOUNCING TO EVALUATE CABLES! 


IN COPPER AND ALUMINUM CABLES ... THE SPARK OF QUALITY IS KAISER WIRE EXPERIENCE! 4 W 











HERE’S HOW VALUE RATINGS WORK: 


New K/W Value Ratings are comparisons against 
industry standards commonly used to evaluate 
cable. With the standard assigned a base value of 
100%, the emblem below shows you instantly 
how much better are K/W products: 


SPECIFICATION 
OR NAME OF PRODUCT 


PERCENTAGE COMPARISON 
AGAINST RECOGNIZED 
STANDARD AT 100% 





FOR POWE E the standard is IPCEA test 
requirements for the types of insulation and 
jacketing specified. Compared to the 100% of 
IPCEA requirements, Kaiser Grizzly® power 
cable earned a Value Rating of 270% in the full 
series of tests. 


7 the standard is the service- 
per-dollar figure for the least expensive cord 
(low-priced C.V.). Kaiser Master Laytex® Spec. 
920, with five times the life, has Value Rating 
of 308% —more than three times the service 
per dollar. 


, 


FOF the standard is a composite 
of recognized minimum specifications for eight 
important insulation characteristics. This meas- 
ures overall values. It makes no attempt to rate 
the specialized qualities of the many individual 
K/W control cable specifications. 


For detailed information on the Value Rating 
methods—with evaluations of Kaiser Wire power 
cables, portable cords, and control cables—mail 
this no-postage form. Check the Value Rating 
bulletins you would like to receive. 


tear at perforations—fold here—staple or tape—mail 
MAIL THIS REPLY FORM 
KAISER 
ALUMINUM 


Please give me the new bulletins showing K/W Value 
Rating data. I am interested in 


PORTABLE POWER CONTROL 
CORD CABLE CABLE 
NAME... 
ADDRESS 


2 ae . . eT ae ZONE... .STATE 





\ISER GRIZZLY® STANDS UP 
NGEST IN EVERY OZONE TEST 


Year after year, Kaiser Wire engineers 
check the relative ozone resistance of 
leading 5K V unshielded cables in ‘‘U”’ 
bend tests—with 40,000 V. potential 
between conductor and grounded 
plate. These tests prove Kaiser Grizzly 
Power Cable lasts at least twice as long 
as the best competi- 
tor... sixteen times K/W GRIZZLY 
longer than the test POWER CABLE 
average. Kalzone® SPEC. 831 
Insulation used on 
Grizzly cables sur- 
passes IPCEA ozone 
resistance minimums 
by more than twenty 
times in tests. 






VALUE 


210% 


RATING 


KAISER CONTROL CAE 
MORE CIRCUITS INTO Sh 


The picture above shov 
diate value of Kaiser L 
control cable—smaller di 
conduit at top, with Ka 
Resin, has room for ad 
cuits. A comparable fill « 
cable does not. Perhap: 
important is the rec- 
ord of Kaiser con- 
trol cable’s famous 
Laytex insulation: 
service unmatched 
by any other insula- 
tion— thirty years of 
resistance to moist- 
ure, aging, and phys- 
ical damage. 





IN COPPER AND ALUMINUM CABLES ... THE SPARK OF Qt 


CABLE PUTS 
0 SMALL SPACE 


shows an imme- 
ser Laytex-Resin 
er diameter. The 

Kaiser Laytex- 
r additional cir- 
fill of competing 
haps even more 


K/W 
LAYTEX-RESIN 
CONTROL CABLE 


VALUE 


167% 


RATING 


KAISER MASTER LA 


A single Kaiser Master Laytex port- 
able cord can last as long as five 
average cords. Reason: its patented 
fibrous core and Laytex insulation 
(natural rubber applied in original 
liquid form) give it a flexing-life up to 
twelve times as great as other portable 
constructions. This 

eliminates as much as K/W 

$23 in future tool con- MASTER LAYTEX 

nection labor—each [Rragtimamela) 

time you connect a 
Kaiser Master Laytex VALUE 
cord. The Value 


Rating shows the 308% 
service you receive | 


per dollar you spend. RATING 


QUALITY IS KAISER WIRE EXPERIENCE! K/ W 
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S s Take a processing plant that sprawls across a large 

a thriftier Way area. Add the danger of explosion that even the greatest 
precautions can’t completely eliminate when you're proc- 

essing natural gasoline. It adds up to a lighting problem 


t li ht an about as tough as they come. 
0 ig The solution usually involves a large number of low 


efficiency explosion-proof lighting fixtures, and costly ex- 

8 plosion-proof circuits and controls. But not in the gasoline 

ex losion-hazard processing plant operated by the Sun Oil Company at 

p Laverne, Oklahoma. As you can see in the picture above, 
the engineers used imagination in the lighting layout. 

They simply placed 1000-watt mercury vapor Wide- 

area 9 Lites on 50-foot poles on the perimeter of the plant area, 
a ; ‘ 

out of reach of dangerous fumes. The plant was lighted 

just as you'd light a football field. The lights are on 

a 480-volt system, reducing cost of transformers and per- 

mitting the use of smaller cable. And of course the installa- 

tion provided the well-known advantages of color-corrected 

mercury vapor Wide-Lites—low power consumption; smooth, 


— even lighting, and low maintenance costs. 


Find out how Wide-Lites can help you make the most 
of your creative lighting abilities—send the coupon today! 


oe ae 


fia * WIDE-LITE CORPORATION 
: =P. 0. Box 191 © Houston 1, Texas Dept. Q11 


HIGH EFFICIENCY FLOODLIGHTS * Please send more information on Wide-Lites. No obligation, 


OUTDOOR AREA LIGHTS e VAPOR TITE MODELS e INDOOR of course. 
WORK LIGHTS e MOBILE WORKING LIGHTS e SPORTS LIGHTS 
PROTECTIVE LIGHTS 


Name 





Company. 
Address. 
City. 





In Canada: Wide-Lite Division, Wakefield Lighting, Limited, 
London, Canada 
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FOR John Doe 
Electric Company 
c.0. no. 43967 item 2 


ANACONDA WIRE & CABLE CO. 


ENGINEERING AnacowoA HASTINGS-ON 
trom te con 
DEPARTMENT gp. HUDSON, N.Y. 











F.0.n0. 2°A-36975 item 2 


STRAIGHT JOINT FOR TYPE CB 
PAPER- LEAD CABLE 


AWG 
ONE CONDUCTOR, SIZE 


MOM 








NO. OF UNITS BO 


ey JEH 
are ACL 


UNIT PACKAGE 
JOINTING MATERIAL 





DATE 
DATE 





he 








CONDUCTOR SHAPE_ROUND 

INSULATION THICKNESS +/75-” rea! 
LEAD SHEATH THICKNESS .OFO 464" 
RATED voLTace /S ACV -uneno. 














“ 


SEE DETAIL BELOW 


CENTER SECTION 


LEAD SHEATH 


ONDP 


BILL OF MATERIAL 


ITEM 


NO. DESCRIPTION 


LEAD SLEEVE 2% IN. 1.0.x IN. LG.X 
SPLIT TINNED COPPER CONNECTOR, SIZE 

V.C.TAPE, IN. WIDE YD. PER ROLL 
V.C.TAPE, IN.WIDE YD. PER ROLL 
IN. WIDE x YD. PER ROLL 


IN.WwiDE x_4 YD. PER ROLL 


x 
x 
V.C.TAPE, 
V.C. TAPE 
BAR SOLDER 
COPPER MESH TAPE, 
FILLING COMPOUND , NO. 3 RS 
WIPING SOLDER cata GWeeaceay, is 
FLUSHING COMPOUND, NO.2SO SUPERSEAC- 
STEARINE FLUX 

PAPER PASTER 


IN. WIDE X 


ol@lrwialalsialr 


als |=|5 


COTTON YARN_4 OZ. PER ROLL 
WASTE ENDS 


ALOX/TE CLlLo7H 


a 





m 


N 
N 


YD. PER ROLL 


COTTON TAPE ,_/ __1N.WIDE x__s3__YD. PER ROLL 


“ 


6 = 


SEE DETAIL BELOW 


NOTE : 
REFER TO STEP-BY-STEP PROCEDURE 


FOR DETAILS OF STANDARD JOINTING 
OPERATIONS. 


STEP | LENGTH 
NO. INCHES 





TAPES TO 
REMOVE 





7 


Seen 





6 





CB TAPES 
// 


§ 
7 
































CATALOG NO. 


QUANTITY 
PACKED 


IN. WALL | 


! 

_f ROLLS 
ROLLS 

Z=— ROLLS 
ROLLS 
LB. 
ROLLS 
PINTS 
LB 


O/L- 
PACKED 
IN #3060 

SUPERSEAL 


OZ. 


ROLLS 
ROLLS 
202. 
/-/FT ROLL 
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Designed specificall 
to meet the 
increased lighting 
requirements for 

classrooms 


new! 


* PLASTIC REFRACTOR SIDE VERSATEER 


GREAT IDEA in modern lighting... the 

THE FINEST VERSATEER with refractor-lens sides. New, 

low-brightness plastic side panels smartly 

i, mies (ele) me aici, rel Cc louvered give shadowless non-glare light up- 

: wards, outward and down. Sleek, modern 

appearance ... maximum lighting efficiency 

* ... quality that competition can’t touch at 
low budget prices. 


A - i. R = ‘: jj 
a ce 
Prat j 


ee 


now in TWO ie A ad =} 


* METAL SIDE VERSATEER 


HERE’S ANOTHER great economy unit of 
simplified all-steel construction including steel 
sides. Eliminates many costly maintenance 
problems. Sturdy, efficient, practical. 


ee r L 
VERSATEER PRICES 8 BOTH UNITS mount individually or in continuous 
Benjamin Reduces row, suspended or surface. Special features include 
s - simplified finger-pressure louver latch. Both available 
in 35° x 25° and 45° x 45° shielding in 2 and 4 lamp con- 
struction. 4 and 8 foot rapid start, and 8 foot Slimline. 


THOMAS INDUSTRIES INC. 


ill 7 


F BENJAMIN LIGHTING DIVISION, DEPT. BECMS 
= = = 207 E. Broadway, Louisville 2, Ky. 
a = = 


% 


“iw |] Please have your Lighting Engineer cail 


{_] Please send catalog on Commercial Lighting 


FOI pccensertenenereventenesseronsssatamasenstsialinnessaptestdsapagaibinitsieiaislidindainmeiiagisiie 
FIRM. 


ADDRESS. 


i es |) Macnee 


OF PROTECTION AVAILABLE 


A fuse is just as safe and accurate 20 years or 
longer after installation as it is on the day installed. 
A fuse can provide high interrupting capacity at a very 
low cost to protect against today’s high available fault 
currents. It can limit let-thru fault currents to 
exceptionally low values. A fuse can have long 
— _time-lag to prevent needless shut-downs. 


LOW-PEAK Fuses a 7S 
200,000 amp. interrupting 
capacity ... great current limi- Pa 
tation . .. plus long time-lag. , 


Ask for Bulletin LPCS 


FUSETRON 


dual-element Fuses 
All purpose protective device 
for circuit, motor or equip- 
ment protection. 


Ask for Bulletin FIS 


Buss 
Hi-Cap Fuses 


For loads above 600 and 
up to 6,000 amps. 3 
amp. interrupting capacity, 
—plus current limitation. 


Ask for Bulletin HCS 


Buss 
LIMITRON Fuses 


High interrupting capacity fuses with 
exceptional current limitation. 


Ask for Bulletin HLS 


BUSS makes a complete line of fuses for home, farm, commercial, 


electronic, electrical, automotive and industrial use. 
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Get the 
Facts... 
write 


Buss Super-Lag 
Renewable Fuses 


Lowest cost protection where 


periodic short-circuits are frequent. 


Ask for Bulletin RCS 


Buss 
Clear Window 


One piece body and “‘safety” 
design guarantee protection. 


Ask for Bulletin WUS 


FUSETRON 
Z) dual-element 
Plug Fuses 


Safely stop needless blows 
Give full protection against 
short-circuits and overloads. 


Ask for Bulletin TCPS 


Buss 


One-Time Fuses 
Low cost, safe protection for 
heating or lighting circuits where 
faults do not exceed 10,000 amp. 
Ask for Bulletin NCS 


Buss 
FUSTAT Fuses 


Fusetron fuses with Type “S”’ 
base resist overfuseing or 
tampering 


Ask for Bulletin SCPS 


Fustats for motor protection. 


Ask for Bulletin SMPS 


and FUSETRON 
Small Dimension Fuses 
and Fuseholders 


For the protection of all types of 
electric and electronic devices. 


Ask for Bulletin SFB 


Bussmann Mfg. Division, McGraw-Edison Co. 
University at Jefferson, St. Lovis 7, Mo. 
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11.0 Signal 





cable distribution rack, rectifiers, con- 
trol panel and battery with rack. At 
other locations where shown, there 
shall be an automatic-dial-type tele- 
phone of the type designated by sym- 
bol. The system shall enable any sta- 
tion in the system to call and converse 
with any other station without the 
assistance of an operator. Lifting a 
handphone (or a receiver) on the call- 
ing station and dialing the desired 
number shall automatically ring the 
called station. The talking circuit is 
completed when the handphone (or 
receiver) is lifted at the called station. 
A busy signal shall be audible in the 
handphone (or receiver) of the calling 
station when the called station lines 
are preoccupied. 

H, Apartment selective-ringing and 
common-talking system, vestibule to 
suites, suites to door-opener: In each 
tenant’s suite, there shall be a tele- 
phone. A pushbutton shall be pro- 
vided thereon to operate the door- 
opener at the main entrance. In the 
vestibule, there shall be a telephone 
and plate with pushbuttons and card- 
holders for every suite in the building. 
Pressing a pushbutton thereon will 
cause a bell or buzzer to ring in the 
corresponding suite telephone. Only 
one conversation is required at one 





RANSSESSS aan sAnseeeee® 
s' ae 


Tohebe 


Ee WE OS ES 


Sia 
BA 
BS gs ox 


From brawny, liquid-filled transformers 


outside of the Math and Physics Building, fe | time. 


Field House, and Fine Arts Building, to 
whisper-quiet dry type units in the class- 
rooms, laboratories, and dramatics hall, 
the University of Wichita uses Marcus handphone on cradle-type desk (or 


transformers for dependable, trouble-free UNIVERSITY flush or surface wall mounting with 
J a JNIVERS . ° 
: Bae OF handphone or with watchcase receiver 


performance. WICHITA and built-in transmitter) telephone 


11.13 Equipment 


Aa. Install at the two locations a 


All Marcus transformers, both dry and 
liquid-filled score ‘‘excellent”’ in factory 
tests. Loss tests, hi-pot tests,impulse tests, 
and sound-level tests are passed with 
flying colors. For full power and guaran- 
teed satisfaction, specify Marcus for your 


having mounted thereon a pushbut- 
ton for calling the other telephone on 
the system. (Provide desk unit with 
6-ft flexible cable, terminal-strip box 
and buzzer signal.) 

Ba. Install in office where shown a 


next transformer installation. master handphone on cradle desk (or 
ts a flush or mei wall mounting with 

handphone or with watchcase receiver 
and built-in transmitter) telephone 
having mounted thereon ... push- 
buttons (or selector switch with ... 
points) to call all outlying stations. 
At all other locations, install the type 
of telephone indicated by symbol, 
wit e having mounted thereon one push- 

“Mark of Quality’ ie } Preis button (or selector switch with one 
point) to call master station. (Pro- 
vide desk unit with 6-ft flexible cable, 


Representatives in Principal Cities —_- a terminal-strip bo d bi ignal.) 
ermiunal- Pp x an uzzer-signa ° 
1500 KVA OIL FILLED TRANSFORMER Bb. Install in or near power supply 


MARCUS reustoenee co, me. 5G 


RAHWAY, NEW JERSEY a master telephone with handset 
. mounted on a signal control board, 


A COMPLETE LINE OF DRY TYPE AND LIQUID-FILLED TRANSFORMERS THRU 5000 KVA (Continued on page 208] 


Kya Ye 
Wee 
Ss=- 
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_Save All Three 
with Square D 


QMB POWER PANELBOARDS 


wine re ay 4 


If the above installation had been made the old way 
—with trough, and ganging separate switches and 
starters — it would have taken at least six feet of wall 
space instead of 30 inches, and four times the instal- 
lation time. 
After this panelboard is installed, Square D’s exclu- 
sive PLUG-IN design permits circuit changes without 
costly down time. For extra safety, plug-in units are 
mounted directly above starters, permitting inter- sitttehbe 10-408 auneees 
locking. No starter or disconnect door can be opened Single Unit available 125-225 omperes 
when switch is “ON.” Exclusive Breaker Unit Advantages: 
QMB panelboards accommodate reversing or non- Plug-in construction + Each unit in individual 
reversing starters, sizes O through 4; plug-in circuit payers th Zs poagreaghs a: — 
breakers through 225 amperes; plug-in switches panelboard, if desired 
through 200 amperes (bolted through 600 amperes). 


Write for the complete story—Square D Company, Mercer Road, Lexington, Kentucky 


SQUARE JT) COMPANY 


wherever electricity is distributed and controlled 
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M&W ELECTRIC 
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The M. & W. ELECTRIC MFG. CO., Inc. 
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11.0 Signal 


flush or surface wall mounting, having 
the required number of pushbuttons 
and associated cardholders for every 
outlying telephone and other audible 
signals used in the program system. 
Adjacent to each pushbutton there 
shall be a set of openings each one 
representing a program circuit. A 
complete set of plugs shall be fur- 
nished, made to fit in these openings, 
and permitting internal connections 
from one program circuit to another, 
by means of horizontal circuit bars 
and vertical program circuit bars. A 
buzzer with cutoff switch shall be pro- 
vided on this unit. At all outlying 
points, install the type of telephone 
indicated (cradle desk, flush or surface 
mounted with handphone or with 
watchcase receiver and built-in trans- 
mitter) by symbol without signal. 
Where cradle desk telephones are 
shown, provide same with 6-ft flexible 
cable, terminal-strip box and _asso- 
ciated buzzer signal. 

Da. Install at each location where 
shown a handphone on cradle-type 
desk (or flush or surface wall mount- 
ing with handphone or with watch- 
case receiver and built-in transmitter) 
telephone having mounted thereon 

. pushbuttons (or selector switch 
with ... points) to call any other 
telephone in the system. (Provide desk 
unit with 6-ft flexible cable, terminal- 
strip box and buzzer signal; others 
with bell signal.) 

Db. (Same as paragraph Bb.) 

Ea. Install at each location where 
shown, a handphone on cradle-type 
desk (or flush or surface wall mount- 
ing with handphone) telephone hav- 
ing mounted thereon ... locking 
pushbuttons (or reset selector switch 
with points) to call any other tele- 
phone in the system. (Provide desk 
unit with 6-ft flexible cable, terminal- 
strip box and buzzer signal; other bell 
signal.) 

Fa. Install at each location where 
shown a handphone on cradle-type 
desk (or flush or surface mounting 
with handphone or with watchcase 
receiver and built-in transmitter) tele- 
phone. (Provide desk unit with 6-ft 
flexible cable, terminal-strip box and 
buzzer signal; other with bell signal.) 

Fb. Install in telephone switch- 
board room a free-standing (or turret 
or desk type) common return, lamp 
signal, manual telephone switchboard. 
This unit shall be equipped for .. . 
line and lamp jacks (for all stations, 
plus 10%) or nearest largest standard 
switchboard manufactured, cross-con- 
necting cords and ringing and listen- 
ing keys, (based on five for first 50 

{Continued on page 210] 


ELECTRICAL CONSTRUCTION AND MAINTENANCE ... MAY, 1961 








SEALTITE FLEXIBLE, LIQUID-TIGHT 
CONDUIT LICKS CORROSION 


End conduit failures—save replacement costs 
and down time—by installing Sealtite! 


Sealtite is not the kind of conduit you put in and then 
start to worry about. It’s in to stay. Come chemical 


fumes, steam, salt spray, dirt and grime, 
or what have you. Your wiring is pro- 
tected—and youre sure of it! 

Sealtite is flexible, can be cut at job 
site. It takes up movement and absorbs 
vibration. And because it’s easier to in- 
stall, especially in cramped quarters, 
Sealtite saves money and materials not 
possible when you use other methods. 


5 P H LTIT g flexible, liquid-tight conduit an 


COPPER BONDING CONDUCTOR 


= 
LISTED UNDER LABEL SERVICE PROGRAM 
OF UNDERWRITERS’ LABORATORIES, INC 


CUTAWAY of Type U.A. Sealtite shows 
tough polyvinyl chloride jacket over flexible 
metal core. Copper conductor wound spiral- 


y inside conduit provides positive ground. 


WHERE TO GET SEALTITE—Electrical Wholesalers stock 
Sealtite in easy-to-handle coils, in black or gray. Ask for 
and get the quality conduit marked “Sealtite” and “Ana- 
conda” on the cover. Buy it in long lengths on reels or in 


cartons and cut it on the job without 
waste. Your wholesaler also stocks 
liquid-tight connectors. Free Booklet 
S-542 gives full information on Sealtite. 
Write: Anaconda Metal Hose, P.O. 
Box 791, Waterbury 20, Conn. In Can- 
ada: Anaconda American Brass Ltd., 
New Toronto, Ont. Sealtite is approved 
by Canadian Standards Assoc. alee 


ANACONDA product 





TESTED AND PROVEN... 


THOUSANDS 








POWER 
DRIVE 


fe 
FULL CAPACITY 


Here’s the original, LOW PRICED Power Drive that 
continues to be the “first-choice” of factory maintenance 
men everywhere! Compact, lightweight (only 77 Ibs.), the 
“100” is strictly a one-man machine yet does the work 
of four men! See it today. 


ADD POWER To 
ALL YOUR 
THREADING 
OPERATIONS 


he 


quick, clean Smooth, 
ream : leakproof 


threads 
Cutting off is 
fast... easy 


WRITE TODAY FOR COMPLETE INFORMATION 


THE MANUFACTURING CO. 


1313 East 289th Street, Wickliffe, Ohio, U.S.A. 
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lines plus one for each ten additional 
lines) buzzer and switch, headset and 
breast-plate transmitter with cord and 
plug, line terminals in rear. The 
cross-connecting cords shall be com- 
plete with supervisory pilot lamps. 

Ga. Install at each location where 
shown a handphone on cradle desk 
(or flush or surface wall mounting 
with handphone) telephone with auto- 
matic dial and ringer. (Provide desk 
unit with 6-ft flexible cable and ter- 
minal block.) 

Gb. Install in machine room a 
complete automatic exchange unit. 
The machine switching equipment 
shall be fully equipped for lines, plus 
25% space for future expansion, in- 
cluding switching and rack facilities, 
ringing apparatus, rectifier equipment, 
battery and rack. 

Ha. Install in each suite a flush 
(or surface) wall-type telephone pro- 
vided with one pushbutton. (1) A 
talk and answer speaker mounted be- 
hind grille front with press-to-talk 
button; (2) a watchcase receiver, built- 
in transmitter and hook-switch; (1, 2) 
together with necessary terminals and 
backbox. 

Hb. Install in vestibule a (1) loud- 
speaking telephone; (2) non-loud- 
speaking telephone with armored cord 
receiver and built-in transmitter; 
(1, 2) with ... pushbuttons and card- 
holders (one for each suite). Outer 
frame shall be designed to contain 
government approved mailboxes. 
Backbox to be provided for the tele- 
phone in vestibule. 

He. Install a mortise-type door- 
opener in main entrance door frame 
and fasten securely in place, and even 
with door lock. 


11.14 Terminal-Strip Cabinets 

Furnish and install where shown 
on plans, flush steel cabinets with 
hinged doors equipped with lock and 
keys. The terminal strips shall have 
sufficient pairs of terminals for all 
conductors, plus 10% spares. Ter- 
minal strips must be mounted on a 
sheet of insulating material. 


11.15 Power Supply 

The system shall operate from a dry- 
plate rectifier power-supply cabinet 
with a capacity of sufficient size to 
carry the load of the system. This unit 
shall have an input of 115 volts, 60- 
cycle ac derived from a separate cirt- 
cuit from the nearest lighting panel. 


11.16 Wiring 


All wiring shall be run in approved 
conduit in the same manner as for the 


(Continued on page 212] 
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Contractors agree, using Ideal “Wire-Lube” is almost like 
adding another helper on the job! Wires and cables slip 


through conduit, around bends and through tight IDEAL STEEL FISH TAPE AND REEL 

spots. “Wire-Lube” takes the fight out of rubber, lead or singin re paling ot 
plastic wire and cable, forms a slippery film to protect ire wri and entre leverage i a 
insulation against breaks, strains, and scrapes. Quickly applied | without rah ok serves as 

by hand or brush, “Wire-Lube’”’ dries to a fine lubricating , ——. loose_protets —e 
powder that makes adding or removing wires easier later. YY 200 feet in 4” and 14” sizes. 


Non-corrosive, non-combustible, and harmless to hands IDEAL ROUND FLEXIBLE LEADER 


' peers wea 
or clothes, it can be used in steel, aluminum and fiber s 20” airplane, cable a oe 


; ; it”? tri ides fi 
conduit. Not suitable for asbestos-covered wire. One OF et ae 


quart cans to 55 gallon drums. ry gt ft 1 
jag Ag Fish Fin al handles up to 


And to make wiring easier still. . 


SOLD THROUGH AMERICA’S LEADING DISTRIBUTORS ¢ In Canada: Irving Smith, Ltd., Montreal 


IDEAL INDUSTRIES, INC., 1041-E Park Ave., Sycamore, Illinois  Qoead) 


es 








IDEAL 
the helping 
hand on 





Company 





every 
\, wiring job. 
Address 








City M 
> 


ala ee 
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11.0 Signal 


SO EASY TO HANDLE lighting system. The wire shall be 


color-coded and in general shall be 
WO DYHAPRENE PORTABLE CORD standard heavy-braided type, except 


: : in damp locations (or underground 
Smaller sizes are packed on spools in where it shall be lead-covered). (A) 
cartons . . . Larger sizes in coils, in Twisted pair No. 19 B & S gauge and 


3 identi two No. 18 single B & S gauge. (B, 
hnoehnet cartons .. . Easy to Wdeatity D, G, H) Cable with two pair No. 18 
anywhere . . . Type, size and gage, B& S ag . : 

’ S gauge, balance single or paired 
clearly marked on jacket . . . Safe to No. 22 B & S gauge. (F, G) Cable 
recommend . . . Premium quality, long with pairs No. 22 B & S gauge, 
lasting, oil-resistant, neoprene jacket remy twisted ose or — No. 

5 gauge. (D) One twisted pair 
ee. No. 19 B & S gauge, one ronan sae 
No. 18 B & S gauge, plus one No. 
Write for free Catalog 18 B & S gauge for each signal. 
PC-58 “Portable Cord 
and Cable” 11.17 Finish 
Finish on instruments shall be 
standard insofar as possible, except an- 
nunciators and manual switchboards 
which shall be as approved by the 
architect. 





DYNAPRENE“ 


na 
WD 


NEW HAVEN 14, CONNECTICUT / Telephone CHestnut 8.5515 /TWX: NH 84 11.2 Public Telephone Systems 
11.21 Gauge 


Furnish and install a conduit sys- 
tem for the public telephones as rec- 
ommended and specified by the (name 
of local public telephone company) 
and described in these specifications 
and indicated on wiring plans. 

Furnish and install outlet boxes as 
required by the telephone company. 
Where these outlets are combined 
with other outlets, proper barriers 
must be provided. 


11.22 Terminal-Strip Cabinets 


These cabinets shall be supplied 
and installed as required by the tele- 
phone company, less terminal strips; 
however, they must be of proper size 
and have the proper gutter require- 
ments. 


11.3 Sound Systems 


A. Single-channel without inter- 
communication. 

B. Single-channel and Intercom- 
munication. 

C. Two-channel with intercommu- 
nication. 

D. Three-channel with intercom- 
munication. 


11.31 General 

Furnish and install a (trade name/ 
and or number) sound system (select 
type from A, B, C, D above) as manu- 
factured by (name of manufacturer) 
and described in these specifications 
and indicated on wiring plans. The 
system to be wired and installed in 
accordance with the manufacturer's 
specifications and left in first-class op- 
erating condition. 

[Continued on page 214] 
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New from Johns-Manville! 








THIS BRAND-NEW DISPENSER 
makes handling plastic electrical 
tape a revelation! Far safer, too, be- 
cause the cutter is permanently 
shielded ... can’t snag hands or 
clothes. 

From beginning to end, you’ll save 


time and trouble with J-M Dutch 
Brand Plastic Electrical Tape in this 
great new dispenser. And you’ll like 


‘ 
d 
ff 


J) 





all ten of the big advantages shown 
on the right. 

But, see for yourself! Get all the 
facts on Dutch Brand® Plastic Elec- 
trical Tape in the handy new dis- 
penser from your J-M Dutch Brand 
Distributor. Or write to Dutch Brand 
Division, Johns-Manville, Box 14, 
New York 16, N. Y. In Canada: Port 
Credit, Ont. Cable: Johnmanvil. 


JOHNS-MANVILLE §/¥ 


DUTCH BRAND ELECTRICAL TAPE 


TEN IMPORTANT ADVANTAGES! 


1. Permanently shielded cutter! 
2. No moving parts to snag hands, 
clothes! 2. Can’t dull or clog! 
4. “Tape-and-tear” with one hand! 
s. Special “grip-strip” for faster 
starting! 6. Full 66’ of finest plas- 
tic electrical tape made! 7. Pre- 
loaded ... ready to go! 8. Protects 
tape against dirt, grease! 9. Big 
center hole for easy handling! 10. 
COSTS NO MORE THAN TAPE ALONE! 





BUCHANAN pres-SURE Romex Connectors 


EASIEST, FASTEST TO USE 


Just one piece to handle. Insert the pres-SURE Romex connector in the knockout, 
hold firmly against inside of box, give initial crimp with electricians’ pliers, then 
complete crimp with 2 hand-squeeze. No screws, lock nuts or clamps to slow down 
your journeyman. 


One man completes job first time around. Only pres-SURE Romex connectors can be 
inserted in boxes after wires have been run through knockouts. One journeyman can 
pull wires, install connectors, cut wires to proper lengths, staple wires close to 
boxes. No guesswork, no wasted wire, no time lost by make-up man. 


Want more reasons why you should be using Buchanan pres-SURE Romex 
connectors? They extend less than %,” into the box—that means more wiring room; 
large bearing surfaces distribute pressure on cable, minimize insulation abrasion; 
exclusive crimp-type installation assures permanently-tight, vibration-proof connec- 
tions; no parts to work loose; special high grade aluminum won't rust. 


Write for Bulletin. EC-5 


Listed for 14/2, 14/3, 
12/2, 12/3, and 10/2 non- 
metallic sheathed cable. 
Catalog No. 1050—An 
exclusive Buchanan product 
(U.S. Patent 2527227). 


© 
G 


%” trade size fits standard 1 knockouts, 


BUCHANAN ELECTRICAL 
PRODUCTS CORPORATION 
HILLSIDE, NEW JERSEY 


in Canada: ESNA CANADA LIMITED, Toronto 16 | 
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11.32 Function and Facilities 

The equipment shall perform the 
following functions: 

1. Receive and distribute radio pro- 
gram material to any combination of 
room speakers. (ABCD) 

2. Distribute announcements from 
the console to any combination of 
room speakers. (ABCD) 

3. Distribute disc-recorded program 
material to any combination of room 
speakers. (ABCD) 

4. Receive and distribute tape-re- 
corded program material for any com- 
bination of room speakers. (ABCD) 

5. Receive and distribute program 
material from one of two remote pro- 
gram sources to any combination of 
room speakers. (ABCD) 

6. Receive and distribute program 
material from two and up to possibly 
four remote program sources to any 
combination of room speakers. (CD) 

7. Select and mix program mate- 
rial from two microphones for single- 
channel transmission. (ABCD) 

8. Select and mix program mate- 
rial from four microphones for dual- 
channel transmission. (D) 

9. Select and mix program mate- 
rial from two microphones and one 
other program material source (Radio, 
Phono, Remote No. 1, Remote No. 
2, Tape) for single-channel distribu- 
tion. (ABCD) 

10. Select and mix program mate- 
rial from two microphones and one 
other program material source (Radio, 
Phono, Remote No. 1, Remote No. 
2, Tape) for single-channel distribu- 
tion, plus one other program material 
source (Radio, Phono, Remote No. 1, 
Remote No. 2 and Tape) or the local 
microphone for distribution via a sec- 
ond channel. (CD) 

11. Select and mix program mate- 
rial from two microphones and one 
other program material source (Radio, 
Phono, Remote No. 1, Remote No. 
2, Tape and Room Pickup), for dis- 
tribution of separate programs on two 
program channels simultaneously plus 
one other program material source 
(Radio, Phono, Remote No. 1, Re- 
mote No. 2, Tape) or the local micro- 
phone via a third channel. (D) 

12. Intercommunicate with any one 
room speaker by means of the pro- 
gram channel. (B) 

13. Intercommunicate with any one 
room speaker without interrupting 
program material being distributed to 
any other room speaker. (CD) 

14. Select the console monitor 
speaker or a console microphone 
for intercommunication with room 


speaker. (BCD) 
[Continued on page 216] 
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606—4” x 2” 
BBilatodicearlimele) 


258—411/,." Square box 
24" deep 


1802—No thread 
rigid connector 


set screw type coupling 


451—3 x 2” Switch box 
2%" deep ‘‘Q”’ clamp 


190—4” Square box 
144" deep 


425—3 x 2” Switch box 
2” deep Griptite 


125—4” Octagon box 


3” deep 


142" deep 144" 


A box for every job... 
A fitting for every need 


1902—E.M.T. 
compression type connector 


2141—Non-metallic 
cable connector 


Raco has the most versatile and com- 
plete line of roughing-in material you'll 
find anywhere. Shown here are some 
representative products of our exten- 
sive line. One thing is sure—whatever 
size, whatever type of box or fitting 
you require, Raco has it. 


L EQUIPMENT INGC., Aurora, 


oi 


1922—E.M.T 2358- 
compression type coupling 


Entrance cap 


2202—Angle squeeze connector 2602 
90° two-piece type 


And, of course, when it comes to 
quality, anyone who has used Raco 
roughing-in materials will tell you, 
“there are none finer’. 

Write for more information on Raco 
fittings and boxes. No obligation, of 
course. 


ale AO talcemgtes-ob . 
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272—Concrete box 


156—4” Octagon box 
deep N clamps 


set screw type connector 


New FRI Bel No.141 
Geared Threader 


For 22", 3", 3'2", 4 Pipe and Conduit 


No. 141 


Pat. Appl'd. For. 


Save Time...Cut Costs 
on all large threading jobs! 


1. Only 1 Set of High Speed Dies threads 2%”, 3’, 3%” 
and 4” pipe and conduit. No extra die sets to change or lose! 
Die size selector plate sets quickly and locks at desired size. 
Easy adjustment for tapered, straight, over or under size 
threads. 


2. Jam-Proof for safe threading by power or hand. Drive 
pinion kicks out automatically. Die head Can’t Jam... 
avoids costly repairs and delay. 


3.New Fast-Action, Cam-Type Workholder sets to size 
by quick turn of collar. Set screw holds work centered for 
perfect threads every time . . . adjustable for drip threads. 


Your Supply House has them! Order your new RIGID No. 141 Threader today! 
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15. Visually indicate overload lev- 
els of program material by a neon 
indicator and provide for aurally moni- 
toring program material from an ex- 
ternal speaker. (A) 

16. Aurally (monitor speaker) and 
visually (meter) monitor program ma- 
terial. (BCD) 

17. Provide for an EMERGENCY 
switch that shall (1) Turn “on” the 
system (if off); (2) Indicate a red panel 
lamp when system is ready for opera- 
tion; (3) Provide precedence by dis- 
connecting all program sources and 
preset volume level; (4) Permit dis- 
tribution of an emergency announce- 
ment by means of the monitor speaker 
to all rooms simultaneously—regardless 
of other control or switch settings. 
(ABCD) 

18. Transmit program material to 
all speakers simultaneously, regardless 
of room-speaker switch settings, by 
placing the function switch in the 
ALL-CALL position. (ABCD) 

19. Select and preset any number 
of room switches before distributing 
program material. (ABCD) 

20. Provide means to record any 
program material on an external tape 
recorder. (ABCD) 

21. “Preview” and adjust program 
material through the console monitor 
speaker before transmission to room 
speakers. (ABCD) 

22. Distribute a raucous tone signal 
from built-in oscillator to any combi- 
nation of room speakers. (ABCD) 

23. Adjust volume of console out- 
put from a remote location. (ABCD) 

24. Receive a reply from a class- 
room only with the knowledge and 
active assistance of the teacher— 
thereby assuring “privacy.” (BCD) 

25. Provide means at the console to 
aurally and visually indicate room(s) 
which wish to communicate with the 
console. (BCD) 

26. At each location shown on the 
plans, there shall be installed a special 
RED telephone handset which when 
lifted from the cradle shall (1) Turn 
“on” the system (if “off’”); (2) Indi- 
cate by means of a red lamp in the 
cradle when system is ready for opera- 
tion; (3) Provide precedence by dis- 
connecting all other program sources; 
(4) Permit distribution of an emer- 
gency announcement from the hand- 
set to all rooms simultaneously—re- 
gardless of position of console switches 
and controls; (5) Provide audible sig- 
nal in handset to indicate message is 
being distributed. (ABCD) 

27. Same as above but add: (6) By 
pressing momentary switch in handset 
cradle, distribute a siren tone to all 
rooms simultaneously. (ABCD) 

[Continued on page 218] 
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~ UNCTION BOX MO! 
Wace : 


Td 


NO BOLTS, NO SCREWS, NO DRILLING 


with new Permacel Junction Box Mount epoxy adhesive 
... the fast, easy way to attach junction boxes to any surface. 


PERMACEL 


NEW BRUNSWICK, NEW JERSEY « TAPES « ELECTRICAL INSULATING MATERIALS « ADHESIVES 


IT COSTS NEARLY $2.50 
TO OPERATE A 25 CENT LAMP 


The electric power required to 
operate a 25 cent 100 watt 
incandescent lamp will amount to 
nearly $2.50 before the lamp burns 
out. The efficiency with which a 
lamp converts electric power into 
usable light is an important factor 
in considering lamp value. 


CH 


YOU CAN CHECK YOUR LIGHTING 
AGAINST RECOMMENDED LEVELS 
FOR ALMOST 700 DIFFERENT JOBS 


The Illuminating Engineering 
Society publishes Foot-candle 
Tables of Recommended Illumi- 
nation (1958) for seeing tasks in 
many different categories and 
industries, 


TWO 100’s WON’T DO THE WORK 
OF ONE 200 


A 200 watt incandescent lamp pro- 
duces approximately 3800 lumens. 
Two 100 watt incandescent lamps 
produce approximately 3400 
lumens — about 10% less light. 


XM PION 


THERE ARE OVER 3,000 
TYPES AND SIZES 
OF CHAMPION LAMPS 


More than 3,000 different 
Champion Lamps are available to 
satisfy the diversified lighting 
needs in office buildings, homes, 
department stores, ball fields, 
theaters, factories, shops, garages, 
showrooms, railroads, airports, 
restaurants, streets, parks, schools, 
and many other installations. 


Your Best Buy in Lamps 


CHAMPION LAMP WORKS, Lynn, Massachusetts 
CHAMPION INCANDESCENT-FLUORESCENT 
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28. By actuating one of several 
remote-emergency alarm switches it 
shall be possible to automatically per- 
form the following :(1) Turn “on” the 
system (if “off’); (2) Provide preced- 
ence by disconnecting all other pro- 
gram sources; (3) Distribute a siren 
tone to all rooms simultaneously, re- 
gardless of the position of the console 
switches and controls. (ABCD) 

29. Provide facilities for a selective- 
ringing, selective-talking telephone sys- 
tem without the use of additional wir- 
ing between the console and room(s). 
(ABCD) 

30. Provide for the generation and 
distribution to all classroom speaker(s) 
simultaneously, of a tone signal keyed 
by a single-circuit program instrument 
supplied on another contract, for in- 
dicating beginning and end of class- 
room period. (ABCD) 

31. Provide for the generation and 
the distribution of a tone signal to 
classroom speakers for indicating be- 
ginning and end of classroom period. 
Circuit shall provide for connecting 
speaker lines as desired through a 
cross connect panel to a 2-, 4-, or 
6-circuit program instrument supplied 
on another contract. (ABCD) 

32. Provide facilities for priority 
control of speakers connected to re- 
motely located independent public 
address systems. (ABCD) 


11.33 Equipment 


A. Central Control Console 

All sections of the console cabinet 
shall be constructed of cold rolled No. 
16 gauge steel and finished in 
enamel. The cabinet shall measure 

. high by ... wide by ... deep 
and its front face shall slope at an 
angle from its vertical plane. The unit 
shall be provided with a working desk 
surface. The console shall mount all 
switches, controls and indicator lights 
(where necessary) for the proper oper- 
ation of the system. 

1. Program Channel Preamplifier 
and Mixer (One for Single- and Two- 
Channel Systems and Two for Three- 
Channel Systems) 

The preamplifier shall have facilities 
for selecting and mixing program ma- 
terial from two microphones and one 
other program source (Radio, Phono, 
Remote No. 1, Remote No. 2, Tape 
or Room Pickup) for distribution to 
booster amplifiers. The unit shall in- 
corporate an output function selector 
switch and its use shall permit the 
pre-selection of program material be- 
fore distribution to any room speaker, 
permit distribution of program mate- 
rial to all room stations simultaneously 
regardless of the position of the out- 


[Continued on page 220] 
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Bring out the best 
- In Electric Heating with Honeywe 


quality controls 
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ELECTRIC HEATING 











The new Honeywell T462 Line Voltage Thermostat offers the eee 
very finest for your economy-minded customers. A beauty in any bd tieddededdedededaded 


: ; | @@¢e0e0ee0e0e6@ 
room, this compact new thermostat gives dependable, worry-free - @e0e6e68 e ssenenant 


performance—high load capacity plus accuracy and responsive- ® 

ness. The new T462 was especially developed for electric heating, oscseccener 
with a control range from 40°-85° with less than one-half degree ®eeeceseses 
differential. The T462 offers everything you could ask for in a CCeCeoeecece 
quality-built line voltage thermostat. COCCCeseces 


— = 


T462A—SPST Switching With Manual Single-Line 
oneywe Break in ““No-Heat’’ Position. 
T462B—SPST Switching With Manual Double- 
° . Line Break in ““Off’’ Position. 
wt WE Coittol For complete data on these and the complete line of 
nitiba Seuw low voltage controls, write Honeywell, Department 
EC-5-13, Minneapolis 8, Minnesota. 
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ETTCOFLEX — TYPE NM 





A brand new 
jacket for 


| 


wh 


The all-new Ettco Flex* non-metallic sheathed 
cable (Type NM) is now P.J. (plastic jacketed). 


The new Ettco-Flex P.J. is the first completely new product of 
its kind in the cable industry for over a quarter of a century. 
This is a result of ETTCO’s constant research and development. 


New Ettco-Flex is better by far because it features .. . 

® Much smaller diameter than any competitive product. 
® Easier stripping. 

@ No messy paper wraps. 

® No sticky saturants, 


@ Extremely smooth and easy pulling through joists and beams 
(no snagging or ripping of plastic jacket). 


® All sizes with and without ground wire. 
© Packaging in new convenient white carton. 


See and ‘‘Feel'’ the new Ettco-Flex P.J. 


at your local distributor. 
*PATENT PENDING 


ETTCO WIRE & CABLE 


OFFICES: 46-50 METROPOLITAN AVENUE * BROOKLYN 37, NEW YORK 
PLANT: 75 ONDERDONK AVENUE * BROOKLYN 37, NEW YORK 
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put selector switches; in the emer- 
gency position, this switch shall cut 
off all program material and _ shall 
permit announcements to be made 
to all speaker stations regardless of 
any control settings. Receptacles shall 
be furnished on the front panel for 
the local microphone, tape-playback 
and tape-record inputs. Pilot lamps 
shall clearly indicate “Power On” and 
“Emergency Ready.” The panel shall 
measure ... high by ... wide, and 
shall be attractively finished in ... en- 
amel with all controls and all switches 
clearly labeled. The preamplifier shall 
meet the following minimum speci- 
fications: Frequency response shall be 
from 50 to 15,000 cps +2 db. Hum 
and noise shall be —60 db below rated 
output, and its gain shall be 60 db 
across 100,000-ohms load for 5-volt 
output. Treble control action shall be 
plus 8.5 db to —10 db at 10 kes, and 
the bass control circuit shall permit 
control from plus 12 db to —11 db 
at 60 cps. 

2. Intercommunication - Auxiliary 
Channel Control Panel 

The Intercom-Auxiliary channel 
shall have provision for inputs from 
a radio tuner, phonograph, tape tre- 
corder, a 600-ohm input from two re- 
mote lines and a 50-ohm input from 
a local microphone. It shall be de- 
signed to operate with an intercom- 
munication amplifier rated at (10 or 
30) watts. The unit shall have four 
controls, logically grouped and inter- 
related; Monitor selector (Chan “A,” 
AUX, Chan “B’); Monitor volume, 
Program group selector (Radio, Phono, 
Remote No. 1, Remote No. 2, Tape) 
Aux-Volume, Function Selector (Local 
Mic, Aux.) Talk-Listen (Talk-Listen 
position shall be spring return), Power 
Switch. The panel shall also incorpo- 
rate a db meter and monitor speaker, 
which shall also be utilized for the in- 
tercommunication function. The me- 
ter shall indicate the level of the out- 
put signal from either the program 
preamplifier (2) or intercom-auxiliary 
channel. 

3. Program Amplifier(s) (One re- 
quired for ABC and two required 
for D) 

The program amplifier shall be 
capable of delivering 30 watts—(up to 
60 rooms), 60 watts—(up to 100 
rooms) or 100 watts (over 110 rooms) 
of audio power at less than 19% dis- 
tortion when operated from a 60-cycle 
power source at 110 to 120 volts ac. 
Maximum power consumption shall 
not exceed (150 watts for 30-watt 
ampl.; 260 watts for 60-watt ampl.; 
300 watts for 100-watt ampl.) at rated 
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Cuts 2-inch cast iron pipe in less than 2 minutes! 


New Skil Model 701... world’s only portable electric, metal-cutting hacksaw! 
PR, <a 


This all-new, Skil Model 701 Recipro Saw 
—companion to the Model 700 all-purpose 
Recipro Saw—is the only portable power 
saw made specifically for fast cutting of 
any metal or highly abrasive material, in- 
cluding stainless, cast iron, metal lath and 
building tile. 

It has 2 speeds; 1000 and 1400 strokes 
per minute for extremely fast cutting of 


different gauges and densities of metals 
and with longest blade life. Standard 
equipment includes steel carrying case and 
4 assorted blades. 

Ask your Skil distributor to demon- 
strate either or both Recipro Saw models. 
Look under “‘Tools-Electric”’ in the Yellow 
Pages. Or write: Skil Corporation, Dept. 
130E, 5033 Elston Ave., Chicago 30, Ill. 


7+. and SKILSAW POWER TOOLS 


Improved All-Purpose Model 700! Newest 
version of world’s first 2-speed reciprocating 
saw. 2600 s.p.m. speed for metal; 3500s.p.m. 
speed for wood, compositions, plastic, 





NO-KLIK Junior 


Circle F — with precise engineering 
design — and without mercury or other 
fluids — offers the No-Klik Junior, a 
rugged dependable and Q-U-I-E-T wall 
switch. 


CHECK THESE FEATURES 
Raised Cover Frame Fits Snugly Into 
Plate for dust free operation e Large 
Silver Alloy Contacts for dependable 
duty e Fully Enclosed in Bakelite for 
safe, lasting performance e New Low 
Price for added profits 


Another fine product of Circle F know-how 
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power output. An input signal of 2 
volts shall be sufficient for driving the 
amplifier to full output when the input 
impedance is 4 megohm. The am- 
plifier shall provide an output of 25 
volts balanced line for speaker and 
distribution line matching. The out- 
put regulation shall be within 2db 
from no load to full load—100, 200 
and 4000 cycles, and it shall have a 
frequency response of 50 to 15,000 
cps plus or minus 1 db. (ABCD) 

4. Intercom-Auxiliary Channel Am- 
plifier 

The amplifier shall operate from a 
60-cycle 117-volt ac source and shall 
consume no more than 150 watts 
at full output. It shall be designed to 
deliver (10 or 30 watts) when driven 
by an input signal of 6 mv. Distor- 
tion shall be less than 3% at rated 
output and the unit shall be capable 
of operating within 3db over a range 
of frequencies from 50 to 15,000 cps. 
The amplifier shall provide for a 25- 
volt balanced line and center tap at 
the output. (CD) 

5. Room Selector Switchbanks 

Selector switches shall be supplied 
for ... rooms (insert required num- 
ber). There shall be (10 or 20) switches 
to a panel and these switch panels 
shall be designed to mount on the 
sloping front plane of the console 
cabinet. The unused panel space shall 
be filled with blank panels. Each panel 
shall be finished in ... enamel. Each 
room selector switch shall be of 
double-pole, level-action type. It shall 
have four positions clearly marked 
sa aad a “OFF,” “COMM.” The 
panel shall be equipped with an 43-in. 
wide metal channel which shall ac- 
commodate room identification strips. 
Each switch shall be supplied with a 
telephone-type screw-on knob. Pos- 
sibility of cross-talk between channels 
shall be minimized. Separate lug con- 
nectors shall be available for each 
room pair in addition to an appro- 
priate number of lugs for shields. 

If room annunciation is desired, 
add the following: 

(a) Annunciator shall have its in- 
dicators positioned directly adjacent 
to each room selector switch. A room 
calling the console shall activate a 
buzzer at the console and shall cause 
the annunciator to indicate the room. 
(ABCD) 

6. Radio Tuner 

The radio tuner shall be super- 
hetrodyne receiver capable of pro- 
gram reception from FM< stations over 
a frequency range of 88 to 108 mcs 
and AM stations over a frequency 
range of 530 to 1650 kes, It shall be 


[Continued on page 224] 
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EASIER TO DO... = 
and costs less too! 


eeeeeeeeee 


INDENTER 
FITTINGS and TOOLS 


Here is the combination that is unbeatable when 

it comes to easier E.M.T. installation at less cost. New 

lightweight plier size indenters make setting up thin wall PFERTOCESE CHESS CHSOOEOCCEREREERES 

conduit a breeze. B-M fittings are neater too! No unsightly 

nuts or projecting set screws. i a | 
A few more of the plus features of B-M fittings | : 
BM-42 

%" Coupling 


BM-23B 


Ya" Connector %," Connector 1” Connector 


are Concrete tight—Vibration resistant — Extra 
heavy bright zinc plate, salt spray and acid 
drip tested for corrosion resistance — 
Extra heavy positive bonding lock- 
nuts — Smooth rounded edges or 
bushed throat type connectors 
that prevent insulation 
damage — All steel 
construction with 
extra heavy 
gauge wall 
thickness. 





BM-41 
Ya" Coupling 1” Coupling 


BM-51 BM-52 
V2" Offset Connector 
%"' Offset Connector 


BM-22 
%,”" Connector 


BM-23 


Yo" Connector 1” Connector 
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All B-M indenter type 
fittings far exceed the 
requirements of U. L. 
file cord E 10863 and 
Federal Specifications 
W-F-406. 


WN) ance = 


Yo" indenter GALVA * ILLINOIS 
BM-No. 608 
%," indenter 





BM-No. 600 
Changeable 
Jaw indenter 


BM-No. 1000 
Handvise for 2”, 
%" and 1” €.M.T. 


BM-No, 100 
Cutter for 2”, 
%" and 1” E.M.T. 
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Look how much more 
Safetybreaker offers 


... yet it costs no more than the old gray box! 


Cutler-Hammer styled Safetybreakers with modern Sandal- 
wood finish belong upstairs, convenient to the kitchen. . . and 
that’s where housewives will want them. You can save on 
heavy wiring runs necessary when you hide old-fashioned 
boxes in the basement! 

You'll like Safetybreaker’s 2-position action, too. No tripped 
mid-position to confuse the housewife . . . eliminates costly, 
needless callbacks. 


Fastest, easiest N.I.system by far 
No special tools or ‘‘can openers” needed ! 
Cutler-Hammer’s simplified ‘‘up-down” system for non-inter- 
changeability is as far ahead of competition as the Safety- 
breaker’s modern styling. No fussy keying system. It’s im- 

possible to omit or incorrectly position pins or tabs. 


Here’s how it works: 


1. Simply tear off soft plastic 
spacers to loosen locking bar 
and screws. 


2. Plug Safetybreakers into top 
portion of panel, slide bar to top 
of panel. 


3. Plug in remaining breakers, 
tighten two screws to lock. 
That's all! 


Call your distributor and ask for a demonstration, or write for free 
36-page Safetybreaker Selection Guide, publication ED125—K241. 


WHAT’S NEW? ASK... 


CUTLER-HAMMER fue 


CONTROL 


Cutier-¥. 





* Division: Airborne | Lab y: Cutter. 
: Cutier-Hammer Canada, Ltd.; Cutier-Hammer Mexicana, S. A. 





Hemmer CAL eA 





224 ELECTRICAL CONSTRUCTION AND MAINTENANCE . 








11.0 Signal 





designed to operate from a 117-volt, 
60-cycle source. Power consumption 
shall not exceed 60 watts. There shall 
be a visual tuning meter on the front 
panel for determination of exact sta- 
tion position. The unit shall incorpo- 
rate FM antenna inputs of 75 or 300 
ohms for use with an external FM 
antenna. A minimum of 1] tubes 
shall be provided. The FM section 
of the tuner shall contain two stages 
of IF amplification and two stages of 
limiting. Band width shall be 180 
kes. The tuner shall include an AFC 
circuit to prevent drift and it shall 
contain provision for defeating the 
AFC. FM frequency response shall 
be from 50 to 15,000 cps plus or 
minus 14 db, and 2.5 microvolts 
shall provide 30 db quieting at 75 
ohms input. An automatic volume 
control circuit on both the AM and 
FM channels shall insure selectivity 
under strong signal conditions. 

The AM section shall contain two 
stages of IF amplification and the 
band width shall be 10 kc. Frequency 
response shall be from 30 to 7000 cps. 
At 1-volt output, distortion shall not 
exceed 0.8% and 5 microvolts shall 
provide 0.5 volt output. The tuner 
shall be finished in ... enamel and 
attractively screened to indicate station 
settings and controls. Oscillator shield- 
ing shall conform to FCC specifica- 
tions for minimum radiation. (ABCD) 

7. Record Player 

Note: Select (a) or (b). 

(a) The record player shall be of 
the automatic type capable of handling 
a l-in. stock of 7-in., 10-in. or 12-in. 
diameter records, and shall be capable 
of playing at all four standard speeds 
of 16%, 334, 45 and 78 rpm. The 
mechanism shall be designed to auto- 
matically shut-off after the last record 
has been played. The unit shall in- 
corporate a switch which shall enable 
the operator to manually place the 
tone arm on the record if desired. 
The unit shall be effectively noise 
free and shall incorporate a high-qual- 
ity ceramic cartridge with sapphire 
tipped stylii capable of passing signals 
over a range of frequencies from 30 
to 15,000 cps. The record changer 
shall incorporate a removable plug-in- 
type head. The unit shall mount in a 
pull-out drawer located in the pedestal 
of the console. 

(b) The record player shall be a 
manually operated equipment capable 
of handling records with diameters 
from 7 in. to 16 in. at any one of 
the four standard turmtable speeds of 
16%, 334, 45 and 78 rpm and at 
variable speeds from 16 to 20 rpm 
and 29 to 86 rpm. An adapter shall 

[Continued on page 226] 
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Conductor Phase Identification Set 
Saves Labor Costs 


on Phase Determination and Conductor 





Identification on Underground Cable Systems 


The Biddle Conductor Phase Identification Set employs a unique circuit) 
that provides positive and reliable identification without the need for remov- 
ing all safety grounds. Transmitter can be operated from either 60-cycle’ 
supply or self-contained dry cells. The detector is similar to a clamp-on 
ammeter. When clamped around A phase conductor, the pointer deflects. 
left; when clamped around B phase conductor, it deflects right; when clamped 
around C phase, there is no 
deflection. Pick-up coil and 

earphone unit is used with 

transmitter to identify the cable 

itself. This means of positive 

cable identification results in 

safer operations and reduced 

labor costs. 


Write for BULLETIN 82ECM 


Complete set in- 
cludes transmitter, 
phasing detector 
and cable identifi- 
cation detector. 


This kit is used with a Megger 
insulation resistance tester to 
make resistivity measurements 
of insulating oils and other 
liquids. Useable at test volt- 
ages up to 5,000 volts d-c. 
For complete details— 

Write for BULLETIN 21-OCECM 


PN | te ce - j | 2) 2) ae ol o 


Ele@rical and Speed Measuring Instruments 


1316 ARCH STREET © PHILADELPHIA 7, PENNSYLVANIA 
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be furnished for operation at speeds of 
45 rpm, and a strobe disc shall be pro- 
vided for speed testing. The unit shall 
contain a shaded 4-pole constant-speed 
motor which shall be capable of driv- 
ing a statically and dynamically bal- 
anced 3%-lb heavy-gauge turntable. 
The unit shall be equipped with a 
heavy rubber mat, and shall incorpo- 
rate a removable plug-in-type head. 
Speed variation shall be less than 1% 
and flutter index shall be less than 
0.5%. Power requirements shall not 
exceed 15 watts, and rumble shall be 
—40 db. The unit shall be mounted 
in a pull-out drawer located in the 
pedestal of the console. 

8. Privacy 

It shall be possible to incorporate 
a complete privacy feature into the 
school console system without any 
additional wiring. The privacy unit 
shall prevent the console operator 
from monitoring any room without 
consent of the room’s occupant, but 
shall not interfere with the transmis- 
sion and quality of program material, 
voice, cr time signals from the console. 

The unit shall incorporate facilities 
for generating an intermittent signal 
in any classroom when the console 
function selector lever is in the listen 
position and switch for the classroom 
at the console is in the COMM 
position. 

9. Priority Control 

It shall be possible, through the use 
of the room speaker switches of the 
console, to transmit regular programs 
from the console to the remote sys- 
tem speakers (auditorium, gymnasium, 
etc.). In ALL-CALL and EMER- 
GENCY broadcasts from the console, 
the relay shall automatically transfer 
the remote system speakers from the 
remote amplifier output to a speaker 
line from the console. Provision shall 
be made for visual indication at the 
console when the remote system is 
“off” or “on.” 

10. Remote Control 

The unit shall provide remote con- 
trol of the volumes of two micro- 
phone channels. These controls shall 
be mounted on a 2-gang plate de- 
signed to mount on a 2-gang plaster 
ring located as shown on the plans. 

11. Emergency Signaling 

The console shall include the neces- 
sary equipment required so that 
EMERGENCY - DISASTER tele- 
phones located at strategic points 
in the school may be capable of broad- 
casting EMERGENCY §announce- 
ments over the sound system without 
the use of manual controls either at 
the console or at remote locations. 
The telephones shall, when the hand- 

[Continued on page 228] 
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CRESCENT 


ABC ARMORED CABLE 


TYPE ACT 
With Improved Features 


are clean, easy stripping, with solid, clear 
colors, and minimum diameter for easier 
installation in boxes. 


re 


which is tough, moisture-resistant yet easily 
removed, gives protection to the insulated 
conductors. 


ae 


for protection against sharp ends of armor, 
furnished with each coil of cable. 


is used in all sizes. A flattened aluminum 
bonding wire in contact with the under side of 
each convolution of the galvanized steel 
armor assures a permanent, low resistance 
through armor to ground. 


At intervals of every 12 inches on CRESCENT 
ABC Armored Cable you will find a small cut 


mark. This cut mark shows the location of a 
prefabricated breaking line inside the armor. 


CRESCENT INSULATED WIRE & CABLE CO., INC. 
TRENTON, NEW JERSEY 
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BOSS ELECTRICAL ENCLOSURES 


Oil Tight Console 


Complete Line of Fittings 


\ 


NEMA Type 12 Single Door 


When you need consistent high quality and 
dependable, fast delivery, call for BOSS 
electrical enclosures. 


BOSS J.1.C. and NEMA wiring boxes, trough 
and wireway provide protection against oil, 
water, dust or dirt. All BOSS boxes and 
wireway are phosphatized before baked 
enamel finish is applied. 


“Specials” are quoted promptly, fabricated 
accurately to your specifications and serv- 
iced for quick shipment. 


Write for catalog which shows the complete 
line of BOSS products carried in stock for 
immediate shipment. Sold through leading 
electrical distributors everywhere. 


J.1.C. Flanged Hinge Cover 


“th 
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set is lifted from the cradle, automat- 
ically turn the system “on,” if “off,” 
indicate by means of a pilot jewel 
light when the system is ready for op- 
eration, preset the volume level, per- 
mit distribution of an emergency an- 
nouncement to all speakers in the 
system, and provide an audible side 
tone in the handset to indicate that 
the message is being transmitted. 

(a) It shall also be possible to dis- 
tribute a siren signal rising from 610 
to 1040 cps in 5 seconds and declin- 
ing to 610 cps in 7 seconds for Air 
Raid or Fire Alarm signals. 

12. Time Signals 

Note: Select (a) or (b). 

(a) The console shall incorporate 
the necessary circuitry so that a con- 
stant tone signal may be broadcast to 
all speaker stations simultaneously 
when activated by a pulse from an ex- 
ternal program instrument. 

(b) The console shall incorporate 
the necessary circuitry so that a con- 
stant tone signal may be broadcast to 
speaker stations connected to any one 
of two, four or six program schedules, 
determined by the size of program 
instrument installed and cross-connect 
panels. The cross-connect panels shall 
be installed in the console. This fea- 
ture shall be accomplished with or 
without individual room speaker re- 
lays. 

B. Loudspeakers 

1, At each location where shown on 
the plans, install a (surface-mounted; 
flush mounted) loudspeaker assembly 
consisting of an 8-in. PM _ speaker 
having a magnet weighing 2.15 oz, 
and constructed of Alnico V. Each 
speaker shall incorporate a line-match- 
ing transformer, and shall be housed 
in an attractive (surface type or flush 
box with matching grille to blend 
with the decor). The over-all frequency 
response shall be from 60 to 10,000 
cps and the assembly shall be capable 
of handling 10 watts of power. The 
line-matching transformer shall be 


vee J.1.C. Wiring Box tapped at 4, 1 and 2 watts. 

and Panel J.1.C. Wiring 2. Loudspeakers (Corridor Type) 

Trough At each location where shown on 

é the plans, install a similar loudspeaker 

aT as shown above, but install in a 2-way 

housing, constructed of metal. The 

baffle shall be adequately treated in- 
side to prevent metallic resonance. 

3. Loudspeakers (Auditorium Type) 

At each location where shown on 
the plans install a 12-in. loudspeaker 
having the following minimum speci- 
fications. 

The unit shall be capable of han- 
dling 25 watts of continuous power 
and shall have a frequency response of 
from 45 to 15,000cps. It shall in- 

[Continued on page 230} 


Oil Tight Pushbutton NEMA Type 1 
THE HUENEFELD CO. ENGINEERED PRODUCTS DIVISION 


2705 SPRING GROVE AVE CINCINNATI 25, OHIO 
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No. 560-30-3 No. 115-40-5B 
RIGID POLES 


Hverything in outdoor lighting 
equipment from one reliable source 


Send for the comprehensive Revere Catalog that lists hundreds 
of outdoor lighting products, applications and specifications 


Revere’s 136-page outdoor lighting catalog shows you 
the industry’s widest range of outdoor fluorescent, in- 
candescent and mercury luminaires, as well as poles and 
accessories. Revere equipment is design-matched for best 





No. 199-Series 
HIGH STRENGTH HINGED POLES 


No. 4213-P 
ALUMINUM.FLOODLIGHT 


. 
4 


; 
ea 


No. 3807 
ELIPTOR FLOODLIGHTS 











No. 4411-P 
ECONOMY FLOODLIGHT 





ho EA 
‘= 


No. 5442 
ULTRA-LITE 





QUAD-OVAL LUMINAIRE 


appearance and peak lighting efficiency . . . structurally- 
matched for strength, balance, trouble-free installation 
and easy maintenance. Write today for your copy of this 
easy-reference catalog of outdoor lighting equipment. 


OUTDOOR LIGHTING 


Revere Electric Mfg. Co. « 7420 Lehigh Avenue ¢ Chicago 48, Illinois (In suburban Niles) 
Long Distance Phone: NI les 7-6060 © Chicago Phone: SPring 4-1200 ¢ Telegrams: WUX Niles 






No. 8650 Series 
FLUORESIGN LUMINAIRE 


No. 9946-V 
HIGH LEVEL AREA-LITE 











No. 2633-B400 
UNITIZED ENDOVAL 








No. 2513-8175 
UNITIZED URBANOVAL 


No. 2274 
ENDOVAL 


No. 2501-8250 No. 6823-NFH 
URBANOVAL QUARTZ 











Te UUR RA 


A LEVITON QUIET ee 


SWITCH APART... 


... you’d go a long way to being convinced that 
Leviton makes a specification grade device to 
last a lifetime. For example: 


The principal working part is a one-piece heavy 
phosphor bronze contactor that retains its elas- 
ticity through millions of cycles. 

The critical contact points are of special heavy 
silver alloy, selected for high conductivity and 
low oxidation to prevent arcing. 

Quality control during production makes cer- 
tain of perfect alignment of contact points and 
smooth functioning of the switch. 

All parts are assembled in extra heavy molded 
phenolic—Leviton switches can take a beating! 
Finally—what you can’t see—every completed 
switch is electrically tested before you get it. 


Available in single pole, double pole and 3-way 

. in either brown or ivory phenolic. Rating 
15A 125-277V, AC only and 20A 125-277V 
AC only. 


To be truly convinced of Leviton specification 
grade quality, install these wiring devices in 
your next project. Get complete data on the 
Leviton line by writing for Leviton’s ABC hand- 
book, that details specifications on over 600 
Leviton devices. 


Listed by Underwriters’ Laboratories, Inc. 


Leviton Manufacturing Company, Brooklyn 22, N. Y. 
Chicago « Los Angeles « Leviton (Canada) Ltd., Montreal 


For your wire needs, contact our subsidiary: 


American Insulated Wire Corporation 
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clude a built-in LC-type dividing net- 
work. The woofer portion of the 
speaker shall handle frequencies up to 
2000 cps, while the tweeter portion 
shall handle frequencies over 2000 
cps. ‘The magnet of the loudspeaker 
shall be constructed of Alnico V and 
the unit shall be provided with a con- 
stant-voltage transformer having taps 
at 2, 4, 8, and 16 watts. The speaker 
assembly shall be properly housed in 
a wooden cabinet (either recessed be- 
hind a decorative grille or mounted on 
the surface of the wall). 

4. Loudspeakers (Weatherproot 
Type) 

At each location where indicated 
on the plans, install a loudspeaker 
(weatherproof, if located outside of 
the building) of the re-entrant type 
constructed of metal and capable of 
handling 12 watts of continuous 
power, and having a frequency range 
of from 300 to 10,000 cps, 

C. Microphones 

1. Locate at the central control 
console a special dynamic microphone 
assembly consisting of a weighted 
base—incorporating a momentary 
DPDT spring-return switch with self- 
wiping silver-plated contact to which 
shall be attached a 123-in. length of 
chrome-finished flexible-gooseneck sec- 
tion. At the top of the latter shall be 
firmly and attractively attached a sensi- 
tive, ragged, microphone which shall 
provide a frequency response of 50 to 
7500 cps. The output level shall be 
—56 db. The base shall be fitted with 
a locking-type receptacle to accept a 
locking-type microphone cable con- 
nector. 

2. Locate in the (auditorium, gym- 
nasium, etc.) a high-quality (cardioid 
or dynamic) microphone capable of 
providing for a frequency response of 
from 50 to 15,000 cps. The output 
level shall be —87.9 db, and the unit 
shall be designed for (unidirectional- 
omnidirectional) pickup pattern. It 
shall be mounted on an attractive ad- 
justable floor stand which may be ad- 
justed from 24 in. to 64 in. in height. 
The stand shall be finished in chrome 
with a grey crinkle base. 

D. Independent Systems 

The amplifier shall be installed 
where shown on plans on a special 
wall bracket, which shall permit the 
amplifier to be lowered from the wall 
to an angle of 45 degrees for the pur- 
pose of turning the equipment on and 
off and for presetting of volume and 
tone controls. The unit shall be sup- 
plied with a control-guard Iscking 
plate which shall secure the amplifier 
to the bracket and protect the controls 
from unauthorized tampering. 

[Continued on page 232] 
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Top 
performance 
all along 

the line 


= om me me me om mm m=) SPECIFY ANDERSON EQUIPMENT 


SOD 


© SALES 
REPRESENTATIVES 

@ BRANCHES 

w& WAREHOUSES 


@ Designed for versatility 
@ Performance proved 
SOLD @ Locally available 


THRU 


nto Streamlined, carefully programmed engineering, manufactur- 


ing and marketing procedures combine to serve you better. 


THIRTY-FIVE YEARS SERVICE TO THE ELECTRICAL INDUSTRY 


NDERSON ELECTRIC 


CORPORATION 


Research [Quality] Performancef in Aluminum and Bronze Products 
BIRMINGHAM |, ALABAMA 
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LIDSEEN 
“Chicago” benders 
are your 

BEST BUY 


illustrated: 


No. 5100 for bending 2", 
%,” and 1” rigid conduit 


It's designed by Electricians for Electricians! 














Now! The Lidseen ““Chicago”’ Bender meets the electrician’s 
requirements more than ever. This improved ‘‘Chicago”’ 
bender incorporates all the additional features that electri- 
cians felt could make it the best on-the-job tool. It’s lighter 
in weight, adjusts to any working height, wheels for easier 
portability and al/ models feature Lidseen’s famous calibrated 
degree scale. Lidseen “Chicago” Benders are at least twice as 
fast as hydraulic and work equally well on Aluminum or Steel 
Conduit. Remember . . . before you buy just any bender, ask 
the electrician who is using a “Chicago” Bender; he will tell 
you it’s the finest tool available and at a price that is emi- 


nently reasonable. 


Bending Circles and Inside Radius 





No. 5100 


No. 5300 





Ya" Conduit or Pipe 


2%" 


EMT 4” 





%,” Conduit or Pipe 


4” 


ane di AO 





1” Conduit or Pipe 


5%" 


EMT 6” 





No. 5200 


No. 5400 





1%” Conduit or Pipe 


6%" 


EMT 8” 





1%” Conduit or Pipe 





8%” 





EMT 10” 





Write for NEW illustrated folder on How 


to Bend Conduit 


LIDSEEN 


OF NORTH CAROLINA, INC. 
1050 FIRST STREET, HAYESVILLE 
NORTH CAROLINA 
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The amplifier shall be capable of 
delivering 60 watts of audio power at 
not more than 2% distortion at 100, 
400 and 5000 cycles. The frequency 
response shall be plus or minus 1.5 
db from 20 to 20,000 cps. The out- 
put regulation shall be within 2 db 
from no load to full load at 100, 400 
and 5000 cycles. The amplifier shall 
provide input facilities for 50 ohms, 
200 ohms, high impedance. One mic 
channel shall provide the facility of 
switching to accept a signal from a 
radio tuner, crystal cartridge or low- 
level magnetic-phonograph _ pickup- 
cartridge source. ‘The magnetic input 
shall provide RIAA playback equali- 
zation and produce rated power with 
an input signal of not greater than 
10 mv at 1000 cycles. Each input 
shall be provided with a volume con- 
trol and separated preamplifier in- 
corporated in the amplifier, and the 
unit shall provide for bass control of 
plus or minus 14 db at 60 cycles and 
treble control of plus or minus 12 db. 
All inputs for microphones, etc. shall 
be provided with special lock-type 
positive-polarity receptacles. The am- 
plifier shall have output impedance 
taps of 4, 8 and 16 ohms as well as taps 
at 70 volts and 25 volts, and ac re- 
ceptacle shall be provided at the rear 
of the unit for powering associated 
equipment. Provisions shall be made 
for controlling the volume of all four 
inputs from a remote point by means 
of a 4-channel remote controller. The 
unit shall be finished in . . . enamel. 

All wiring shall be No. 20 AWG, 
twisted stranded cable covered by an 
over-all plastic jacket. All speaker 
cables shall be covered by an over-all 
braided shield, with an over-all plastic 
jacket. 

Low-level and high-level lines shall 
be installed in separate conduits, and 
shall under no conditions be run in 
the same conduit. 


11.4 Paging Systems 
A. Lamp annunciator, three-call. 
B. Central code transmitter. 
C. Voice, multiple circuit. 


11.41 General 

Furnish and install a (trade name 
and/or number) paging system as 
manufactured by (name of manufac- 
turer) and described in these specifica- 
tions and indicated on wiring plans. 
The system to be wired and installed 
in accordance with the manufacturer’s 
specifications, and left in first-class op- 
erating condition. 


11.42 Operation 
A. Lamp annunciator: In corridors, 
[Continued on page 235] 
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BULLETIN 712 

Size 1 combination 

starter with fused dis- 
connect switch 


BULLETIN 715 
Size 1 across-the-line, 
multi-speed starter with 

overload relays 


* BULLETIN 713 
Size 1 combination 
starter with circuit 

breaker 


- BULLETIN 717 
Size 2 multi-speed 
starter with circuit 

breaker 


BULLETIN 705 ” BULLETIN 706 


Size 2 across-the-line Size 1 reversing starter 
reversing starter with with fused disconnect 
overload relays : switch 


BULLETIN 702 


Size 3 three-pole, a-c 
solenoid contactor 


Pygmies in Size 


Giants in Performance— 


the NEW Allen-Bradley 
Across-the-Line Starters! 


This new line of across-the-line motor starters is the result of over | 
30 years of experience and leadership in the motor control field. [77 
While retaining the simple solenoid principle—with only ONE | 
moving part—these starters are completely new in every way. |” 

They are amazingly small in size—yet test after test has proved ~ 

they will not only outperform but also outlast any starter now on 
the market. They are good for many millions of trouble free opera- 
tions. All have scores of design refinements that make them easier 
to install and maintain. All are available in the smart new enclo- 
sures designed by Brooks Stevens. They make a beautiful addi- 
tion to any machine or control iristallation. 

You'll want to get the complete story about these truly revolu- 
tionary new across-the-line starters. Write for new Publication 6100. 


BULLETIN 709 


This popular across-the-line solenoid 
starter shows the new Size 2 con-. 
struction. Note the white interior and 
generous wiring space. Bulletin 709 
starters are available, in the new 
construction, in seven sizes—Sizes 00 
to 5, with a maximum rating of 100 
hp, 220 v; 200 hp, 440-550 v. 


ALLEN - BRADLEY 


Allen-Bradley Co., 1316 S. Second St., Milwaukee 4, Wis. 


~~ 


QUALITY 
MOTOR 
CONTROL 





_ Features of the 
NEW Allen-Bradley 
starter line © 
that are of 
value to you! 





| 
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Every detail of the new Allen-Bradley motor starters has been 
designed to help make this the best line of motor control on 
the market. Remarkably small in size, each starter is a giant in 
performance. Being light in weight, these starters are easy to 
handle and a cinch to install. The generous wiring space, full 
front wiring, white interiors, and convenient knockouts make 
installation easy. The enclosure cover is firmly held with a 
quarter-turn fastener. All installation, inspection, and mainte- 
nance operations can be handled from the front — as shown in the 
illustrations below— without the use of special tools. 


QUICK, EASY CONTACT INSPECTION 

When the arc hood front cover is removed 
by loosening two captive screws, con- 
tacts are plainly visible from the front. 


COIL EASILY CHANGED—When the coil 
cover is removed, coil and magnet yoke 
can be lifted out from the front. They are 
impossible to replace incorrectly. 





r 


CONTACT POSITION INDICATED—Two 
slots in the coil cover show the position 
of the movable contact support—tell 
whether contacts are ‘‘closed"’ or ‘‘open.”’ 


Sie 


AUXILIARY CONTACTS EASILY ADDED 
to the front of the starter. Two extra auxil- 
iaries can be added to Sizes 0, 1, and 2 
starters, and four, to Sizes 3, 4, and 5. 


-BRADLEY 


Member of NEMA 













New Bulletin 709 Size 3 across- 
the-line motor starter. Note the 
generous space for wiring, acces- 
sible terminals, and white interior. 


oak 


CONTACTS EASILY REPLACED— Depress 
the spring slightly, and the movable con- 
tacts can be lifted out of the molded sup- 
port and the new contacts slipped in. 


A THIRD OVERLOAD RELAY CAN BE 
EASILY ADDED in the field, from the 
front of the starter. And the only tool 
needed is a common screwdriver. 










QUALITY 
MOTOR 
CONTROL 





11.0 Signal 





at intersection, nurses’ stations, doc- 
tors’ lounge, library, auditorium, 
nurses’ dining room and at other loca- 
tions shown on plans, there shall be a 
paging lamp annunciator. ‘here shall 
also be enclosed therein a buzzer (or 
chime may be mounted adjacent to 
annunciator) with externally control- 
led cutoff switch. Adjacent to tele- 
phone switchboard operator there 
shall be a portable keyboard with 
three rows of keys for paging three 
persons, and provided with flexible 
cable with multi-plug and receptacle 
to a flush terminal cabinet mounted 
in wall. Operation of the buttons in 
the same row will light and flash cor- 
responding numbers simultaneously 
in all lamp annunciators and pilot 
lights on the keyboard. When more 
than one person is to be paged, addi- 
tional rows of buttons are operated 
and coded lamp signals appear in 
sequence and flash. System shall have 
a capacity of 120 calls using 3-2 digit 
code numbers, or 210 calls using 
4-digit codes. Additional buttons shall 
be included to connect or disconnect 
the system and to operate the audible 
signals to obtain special attention. A 
control cabinet shall be installed in 
the machine room located in the base- 
ment for controlling the load and the 
sequence of calls and the flashing of 
the lamps. To extinguish the lamp 
signals, the reset button on the, re- 
spective row is operated. 

B. Central code transmitter, single- 
call system: In corridors, stockrooms, 
shops and other locations shown on 
the plans, there shall be a heavy-duty 
bar chime (single-stroke bell, buzzer, 
or single-projector vibration hor). 
Adjacent to telephone switchboard 
operator, there shall be an automatic 
motor-driven code transmitter with 
“on” and “off” switch and facilities 
for setting up a predetermined series 
of codes or impulses. Only one signal 
may be transmitted at one time but 
may be repeated as desired. (Capacity 
of transmitter determined by the 
number of persons to be paged.) 

C. Voice, multiple-circuit system: 
In corridors, stockrooms, shipping 
room, shops and other locations 
shown on the plans, there shall be a 
loudspeaker. Adjacent to the tele- 
phone switchboard operator, there 
shall be a desk-type microphone with 
“press-to-talk” switch complete with 
flexible cable, plug and receptacle. In 
addition, there shall be a paging selec- 
tor keyboard which shall enable the 
operator to connect each individual, 
group or riser of loudspeakers. A 
master switch shall be included to 
connect all loudspeakers simultane- 

[Continued on page 236] 





LRM ADbAbeppenivng 
re 


< NEW 


diffused li 


underwater lights 
— for swimming 


pools, fountains. & 


—— 
MORE BEAUTY IN OUTDOOR LIGHTING 
Open up new decorative possibilities outdoors, indoors with these con- 
temporary definite-purpose fixtures from Stonco. All precision die-cast 
aluminum or solid cast bronze. All engineered to keep their good looks 
through daily punishing wear and tear in exposed locations. Write for 
specification catalog S-61. Stonco Electric Products Co., 333 Monroe 
Ave., Kenilworth, N. J. 


¢ CLUSTER LIGHTS 


* 
+ POWER-BEAMS hig 
* VAPORTIGHT = + MERCURY VAPOR 


° BOXES and FITTINGS * EMERGENCY PORTABLES 


@ 1961 STONCO ELECTRIC PRODUCTS CO. 





FORWARD Bitar 


with FURNAS FIRSTS 





For many years Furnas Electric has pioneered development 
of outstanding magnetic control features that are now used 
extensively throughout the motor control industry. Among 
“Furnas Firsts” are the outstanding features listed below. 


TRULY TRIP-FREE THERMAL OVERLOAD RELAYS—melting alloy type. 
Non-adjustable trip features assure tamper-proof operation, 


ENCAPSULATED DUAL VOLTAGE COILS—greater heat dissipation, 
and greater mechanical strength. 110-220 or 220-440 volts, 


IN-BETWEEN SIZES—provide wider selection of controls to match your 
motor requirements, effecting savings in cost and space. 


AUXILIARY SWITCHLETS—offer easy means for adding auxiliary cir- 
cuits to the starter at any time. 


PRESSURE OPERATED MAGNETIC STARTERS—a single unit offering 
pilot control for pneumatic and hydraulic systems, eliminating unneces- 
sary wiring and piping. 


Write today for full information—1067 McKee Street, Batavia, Illinois 


FURNAS 


ELECTRIC COMPANY : Batavia, IIlinois 


SALES REPRESENTATIVES IN ALL PRINCIPAL CITIES 
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ously regardless of the position of the 
other switches. 


11.43 Equipment 


Aa. Install at each location shown 
a lamp annunciator with suitable 
n.ounting for the locality. Case shall 
be of heavy steel construction with 
hinged door. Single-face flush, and 
double-face, vertical wall bracket 
mounted annunciators shall have ten 
lamps each. Double-face ceiling or 
suspended horizontal mounting and 
double-face partition-mounted annun- 
ciators shall have two sets of ten lamps 
each. Size of indicators shall not be 
less than 2 in. high and shall have 
markings applied photographically or 
engraved on plastic sheet. Markings 
shali be 1 to 9 and 0. Buzzer shall 
be mounted in lower part of case and 
cutoff switch handle shall extend 
through bottom of case. (Where 
chime is mounted adjacent to an- 
nunciator, buzzer is omitted and two 
terminals are provided for extension.) 
Backbox to be provided by the manu- 
facturer. 

Ab. Install where shown a portable 
selector keyboard consisting of three 
rows of locking buttons or switches, 
each button in a row representing a 
single digit indication on the annun- 
ciators, and arranged parallel to each 
other. In addition, there shall be a 
“start” and a “stop” button, and an 
audible signal switch at the bottom 
of each vertical row. A flexible cable 
10 ft long with multi-conductor sepa- 
rable plug and receptacle and flush 
terminal cabinet shall be provided for 
connection to the permanent wiring. 

Ac. Install where shown a control 
panel enclosed in a surface steel cabi- 
net with hinged door and lock with 
keys. This panel shall contain the 
necessary silent-mercury-contact _ te- 
lays, transformer for keyboard control, 
fuses, master switch and terminals. 

Ba. Install where shown a heavy- 
duty single-stroke bar chime, single- 
stroke bell (with 4-, 6- or 10-in. gong) 
buzzer, or vibrating horns as indicated 
by symbol. These units shall be wound 
to operate in multiple on the maxi- 
mum voltage of the system. These 
shall be designed to mount on stand- 
ard outlet boxes. 

Bb. Install where shown a syn- 
chronous motor-driven automatic code 
transmitter having a selector keyboard 
or mechanical arm for setting the 
transmitter to call desired person. 
Index card or sheet shall be provided 
thereon for inserting the names of the 
individuals. A flexible cord and ter- 
minal box shall be provided for con- 
nection to 115-volt, 60-cycle, trans- 

[Continued on page 238] 
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whether you 
are building 


anywhere in the United States 


... Call Garfunkel Co. 


WG 
for your electric equipment 


e In-Stock Service @ Delivery In 24 Hours @ 
Special Wire & Cables in all sizes, types and 
voltages @ Transformers e Circuit Breakers 
Country wide affiliates distribute major lines. 


Garfunkel Co. was a major supplier of electrical 

equipment for the following installations: 

Federal Office Bldg. & Courthouse, St. Louis and 
Oklahoma City 

Western Electric, Columbus, Ohio 

Dade County Jail and Courthouse, Dade County, Fla. 

Travelers Insurance, Los Angeles, Calif. 


Atomic Energy Commission Major Switch Gear, 
Princeton, N. J. 


Titan Missile Base (6 sites), Denver, Colo. 

Atlas Missile Base (12 sites), Plattsburgh, N. Y. 
Missile Base, Camp Locey & Salinas, Puerto Rico 
Public Service Office Bldg., Denver, Colo. 


J. D. Saltzman, President 


arfunkel co. - 





Garfunkel experience means you get Rapid Quota- 
tions, Best Prices and Immediate Delivery. For any 
job, for the complete job, in fact wherever special 
electrical or lighting equipment is needed: 


Write or wire Garfunkel Co., 420 Hoboken Ave., 
Jersey City, N. J. Tel: OL 6-2900 (NYC—WO 4-1778); 
Teletype: JCY 1124, Western Union—FAX or any of 
the Garfunkel Co. affiliates: 


Central Electric Supply Co. 
Orlando, Florida 


Consolidated Southern Electric 
Supply Co., Miami, Florida 


Consolidated Electric Supply, Inc. 


Windsor Elec. Distributors Corp. 
Melbourne, Florida 


Rye, N. Y. 
Consolidated Electric Supply Corp. 
Key West, Florida 


Tujax Electrical Supply Corp. 
Jersey City, N. J. 


Major Electric Supplies, Inc. 
Ft. Pierce, Florida 


Consolidated Electric Supplies, Inc. 
West Palm Beach, Florida 


Edwards Wholesale Elec. Supply Co. 
New York, N. Y. 


Consolidated Southern Electric 
Supply Co., Bradenton, Florida 





WESTINGHOUSE 
APPARATUS © 


GENERAL Zz 
ELECTRIC 4 
Lighting Construction 4 
Fixtures, Material 


WHOLESALE ELECTRICAL DISTRIBUTORS 
420 HOBOKEN AVENUE, JERSEY CITY 6, NEW JERSEY 
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11.0 Signal 





former and to connect to the signal 
circuit. 

Bc, Install where shown a silent- 
mercury-contact or gravity-silver-con- 
tact relay or relays enclosed in surface 
steel cabinet with hinged door and 
connect with code transmitter. Relays 
shall be of sufficient size to carry the 
load of all signal devices. 

Ca. Install where shown a perma- 
nent-magnet, dynamic-type — loud- 
speaker single-face flush, surface-wall, 
double-face wall-bracket mounting or 
portable desk mounting as indicated 
by symbol. These speakers shall be 
of sufficient volume and size to be 
distinctly heard over the installation 
area. 

Cb. Install where shown a portable- 
type adjustable desk-stand crystal 
microphone complete with flexible 
cable, plug and receptacle. A “press- 
to-talk” switch shall be provided on 
the microphone. (A floor-type switch 
may be supplied with connecting cord 
to free operator’s hand.) 

Cc. A selector keyboard shall be 
provided with the microphone con- 

4000 SERIES . sisting of a portable cabinet contain- 
ing a heavy-duty switch for each indi- 
vidual, group or riser of loudspeakers 
and equipped with a_ flexible cable 
and terminal block in surface hous- 
ing. A master switch shall also be 
provided below circuit switches. 
Cd. Install where shown a voice 


4 fo 4000 SERIES WITH ASTRO DIAL GOES ON 


ume control, tone control, power 


@ je AT SUNSET, OFF AT SUNRISE OR ANY OTHER switch, protecting fuses, multi-tap 
TIME...NO RESETTING FOR SEASONAL CHANGES output transformer and receptacle for 


microphone, enclosed in ventilated 
Paragon’s modern 4000 Astro Dial Series steel cabinet. This unit shall be of 
Time Controls feature 334% greater safety ample capacity to operate the entire 
factor on circuits with 40 amp tungsten design ... system 
long-life, free-floating contacts . . . heavy-duty y } 
synchronous motor with sealed-in mechanism, ° 
lubricated for life. The 4000 Series controls 11.44 Terminal-Strip Cabinets 


are used on practically every lighti 
application—incandescent or a" Install where shown on plans flush 


. of 
ASTRO DIAL 





Pe : teel cabinets with hinged doors equip- 
In addition to the ASTRO DIAL design feature, je 
these Time Controls include a Skip-A-Day am ped with lock and keys. The terminal 
that eliminates operation for pre-selected days of the week. strips shall have sufficient pairs of 
For fast delivery or complete information on any terminals for all conductors, plus 
Paragon Time Control, or location of nearest Paragon 10% spares. Terminal strips shall be 
Service Center, CONTACT your authorized mounted on a sheet of insulating 


Paragon Distributor. He carries a full line in stock, and can 


offer technical assistance on any application problem. material. 


11.45 Wiring 
All wiring shall be run in approved 
conduit in the same manner as for 
the lighting system. The wires shall 
oo 3 Cs 2 be color-coded and rubber-covered. 
% Feeder wires to control cabinets and 
PARAGON ELECTRIC CO., INC | | relay cabinets shall be No. 12 B & S 
od ° . gauge. (A) Number of wires between 
Subsidiary ef American Machine & Foundry Company [8 | the control cabinet or relay cabinet to 
1614 TWELFTH STREET » TWO RIVERS, WISCONSIN annunciators: 11 without audible sig- 
of nals, and 12 with audible signals, with 
common-feeder wite No. 12 B & S 

[Continued on page 240] 














-- Now! Your choice of 3 


1 alt=3(elialomm-laleol(-mm (eleh 4-1) ammeolbaler-t-)a— 


WITH UNEXCELLED LIGHTING PERFORMANCE 
FOR TODAY AND ALL FUTURE HIGH LIGHTING 
LEVEL REQUIREMENTS 


ses e&® @& @ * 


' 
“~~ AMERICAN LOUVER offers 3 shielding 
medias—42°—45° and the all new 55° louver, 
for higher lighting efficiency and uncluttered 
appearance—they will meet your most rigid 
lighting requirements for individual fixtures, 
modules or complete louvered ceilings. 


It pays to specify..... 


AMERICAN PLASTIC LOUVERS 


PERMANENT COLOR STABILITY 
HIGH IMPACT FOR GREATER STRENGTH 
EASY TO HANDLE-—LIGHT WEIGHT oe cetcetet reer set, 


eat 
retee 


PATENTED INTERLOCKING LOUVERS Messstitetienstectee 
ASSURE PERFECT ALIGNMENT Secsssesesessntion 
LOW COST UPKEEP—EASY TO CLEAN 

AVAILABLE IN COMBINATION OF SIZES 

LOUVERS MAY BE CUT TO SPECIFICATIONS © 


@-{-% 


SHIELDING 


Louver size 23%” x 47%"; +0”, —\e” 


Cell opening "i" x i’ x 4%” high 


oe 
oe 
othe o 
ena cette tot 
etgetsetie 
etettattettet, 
a Set Seen 
wiles 


MECHANICAL 
Tensile Strength 
Elongation at Break 
Modulus of Elasticity 
Hardness 


Flexural Strength 
Deflection at Break 
Impact Strength 
%” 2 4%” Notched 
%” « 4” Gate End Notched 
%” 1 4%" Dead End Notched 
Machining 


THERMAL 
Thermal Expansion 
Heat Distortion 


Deformation Under Load 
OPTICAL 





# 1040 Pig 
050" thick 


PHYSICAL 
Specific Gravity 
Monsture Absorption 
Burning Rate (0. 050" thick) 


ELECTRICAL 


Dissipation Factor 


Volume Resistivity 








Units 
Lhe per sq in 
‘ercent 
In tension Ibe /sq in 
Rockwell 
Lbs. per sq.in 
Inches 


Tz0d.ft. Ibs. per in. of notch 
Izod ft.tbe. per in. of notch 
lzod.ft Ibs. per in. of notch 


In /in. per “C 

Fr pa 

% at pe: at 50°C. 
at pe at 50°C 


e 
° 


it 264 
4000 
2000 
Percent Transmission @550 mu 


Percent 
In /min 


10 cycles 
10 cycles 
Volte/Mil. 4" thick 
Ohm/cro 


The above doto represen! averege volver determined on virgin molding powder under appro 
priote ASTM test conducted in the present range of Lustre: Permotone” colon, termuletions 


HF 77-1040 


18-24 
+5210 





0" 


* Lustrex Permatone Beg. US. Por OFF 
Morsanto Chemcal Compony 





Louver size 23%" x 474"; + 
Cell opening %” x %e” x Xe 





Louver size 10%” x 47%”; +0”, —\s” 
Cell opening %” x %” x %” high 


LOOK TO AMERICAN FOR NEWEST 








* 


White, Blue, Green, 
Pink, Yellow and 
Low Brightness Grey. 





Exclusive Process by AMERICAN LOUVER COMPANY 


U.S.A. Patent No. 2,566,817 U.S. A. Patent No. 2,607,455 
Canadian No. 484,346 Canadian No. 497,047 


For pertinent facts on 
American louvers, write 
for bulletin 33am and 
new 3 color catalog— 


Beak-sa hers ta 


Koll A's) mmeroetaalor-tak', 


5308 NORTH ELSTON AVENUE + CHICAGO 30, ILL. 





introducing... 


SWITCHSTAT 








Yokel} ar Mos} vest? 


ELECTRIC HEAT THERMOSTAT 


combines temperature control with 
interchangeable wiring devices! 


For bathrooms, kitchens, recreation rooms, and any place you 
need a room thermostat combined in one mounting with inter- 
changeable switches or other devices . . . use the all-new Penn 
Switchstat. 

Simple to install and easy to wire, Switchstat is beautifully 
designed to harmonize with any room decor. It offers more con- 
venience than any other electric heat thermostat. You can 
easily install one, two or three wall switches . . . pilot light 

. . convenience outlet . . . or any other combination of inter- 
changeable wiring devices all in one attractive unit. Try it on 
your next job, you’ll discover Switchstat’s many advantages. 
Ask your wholesaler or write to Penn. 


PENN CONTROLS, VAC. sir sein 


EXPORT DIVISION: 27 E. 38th ST., NEW YORK, N.Y. 


AUTOMATIC CONTROLS FOR HEATING, REFRIGERATION, AIR CONDITIONING, 
APPLIANCES, PUMPS, AIR COMPRESSORS, ENGINES 





11.0 Signal 





gauge and lamp and audible-signal 
section wires, No. 14 B & S gauge. 
(B) Number of wires between the key- 
board and the control panel: 15 wires 
without audible signals, and 16 with 
audible signals, No. 16 B & S gauge. 
(C) Number of wires between the re- 
lay cabinet and sounding devices: two 
not smaller than No. 14 B & S gauge. 
(D) Number of wires from amplifier 
to microphone: one No. 18 B & S 
gauge rubber-covered shielded twisted 
pair. Number of wires from selector 
keyboard to loudspeakers: one No. 18 
B & S gauge rubber-covered twisted 
pair for each separate section of loud- 
speakers. The amplifier requires one 
pair of No. 14 B & S gauge wires 
from the source of supply. 


11.5 Fire-Alarm Systems 

Note: The National Fire Protection 
Association has a specific code for 
fire-alarm systems. This NFPA Code 
72 is entitled “Standards for the In- 
stallation, Maintenance and Use of 
Proprietory, Auxiliary, Remote Station 
and Local Protective Signaling Sys- 
tems, including Local or Isolated Sys- 
tem for Watchman, Fire Alarm and 
Supervisory Service.” It is recom- 
mended that those writing fire-alarm 
systems specifications obtain a copy of 
NFPA Code 72 from the National 
Fire Protection Association, 60 Bat- 
tervmarch St., Boston 10, Mass., and 
become familiar with its requirements. 
The specifications as described below 
follow the general requirements of 
NFPA Code 72 and it is recommended 
that the specifications state “the sys- 
tem shall meet the requirements of 
NFPA Code 72,” and be listed by the 
Underwriters’ Laboratories. 

A. Non-coded, closed-circuit, super- 
vised. 

B. Master-coded, closed-circuit, su- 
pervised. 

C. Coded, closed-circuit, super- 
vised. 

D. Coded pre-signal, closed-circuit, 
supervised. 

E. Coded auxiliarized, municipal 
connection. 

F. Non-coded, automatic, closed- 
circuit, supervised. 

G. Zoned, automatic, low-voltage, 
closed-circuit, supervised. 


11.51 General 


Furnish and install a (trade name 
and/or number) fire-alarm system 
as manufactured by (name of manu- 
facturer) and described in these speci- 
fications and indicated on wiring 
plans. The system to be wired and 
installed in accordance with the manr- 

[Continued on page 242] 
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FOR INSTANT POWER 


PLUG INTO A 


THAT’S ALWAYS). 
ON THE JOB... .° 


PORTABLE 
: S ELECTRIC 
J-& J GENERATOR 


Here’s the portable power plant that stays on the 
job . . . generates 3000 watts of dependable AC 
electricity for power tools, floodlights, pumps, 
motors . . . anyplace, anytime! Maintenance? 
Who needs it with the Zeus! The exclusive Borg- 
Warner Permanent Magnet Alternator connects 
directly to the engine. There are no belts to re- 
place, no brushes or commutator to wear, no slip 
rings, exciter or voltage regulator to replace! 
Powered by a heavy-duty gas engine, the GW- 
300 Zeus shown above delivers continuous full 
voltage for hours without overheating .. . 
features three fused outlets (115v & 230v). It is 
available with optional frame, casters, fuel tank 
and other accessories. 


another product of 


BORG-WARNER CORPORATION 


Pesco Products Division 








7 Model GW-300 Model GB-125 ‘a Model GB-125C 
Dept. ECM-5 (3000 watts) (1250 watts) (1250 watts) 


Borg-Warner, Pesco Products Div. NAME....... 
24700 N. Miles Rd., Bedford, Ohio COMPANY 


Please send me complete informa- 
tion about the Zeus Portable Elec- STREET 


tric Generators checked above. city wee = 
EXPORT SALES: Borg-Warner International Corp., 36 South Wabash Ave., Chicage 3, ill. 
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ELECTRICAL ENGINEERS! 


Specify KlzxoN PROTECTORS 
on all Fluorescent 

Ballasts... protect 

yourself to 


Characteristic curves for unprotected ballast: 
Unprotected Ballasts 
ie Protector Tripping Temp. | 
Normal Ballast Temp. 


11.0 Signal 











eae Reset Temp. 























MOO 
PROTECTOR CYCLING RANGE 





A. ballast failure, usually end of ballast life 
B. lamp rectification 

C. poor heat dissipation or installation error 
D. one lamp out, some ballasts 


In the installation and operation of fluorescent fixtures (see chart) you can 
protect your own reputation and give your client important extra benefits at low, 
low cost .. . simply SPECIFY BALLASTS WITH KLIXON PROTECTORS! 


KLIxON” PROTECTORS ASSURE... 


@ Ballasts and fixtures that operate within U/L temperature limits . . . positive 
protection against overtemperature, overcurrent, or both. 


®@ Cool running installations . . . rapid response against overheat allows correction 
while contractor is still on job. 


@ Maximum ballast life . . . external faults can not cause dangerous overheating. 
When corrected, ballast operates normally again. An internal fault signals need 
for ballast replacement . . . with protector keeping temperature at a safe level 
until this is convenient. 


® No dripping compound, fires or violent failures at end of ballast life. 


These KLIXON benefits are not attainable with fuse protection. Ballasts under some fault 
conditions draw less than full rated current, still deliver light, but may have a case tempera- 
ture twice the allowable U/L limit for normal operation. Thus BALLAST OVERHEAT 
PROTECTION is a TEMPERATURE, not a CURRENT problem. 

Ballasts equipped with KLIXON Protectors can be supplied to your fixture manufacturer by 


all six leading makers of ballasts. Simply use specifications shown here. Write for full 
engineering details. 


KLIxoN R 


USE THIS KLIXON PROTECTION SPECIFICATION 
‘Ballast shall be thermally protected against to reach 105°C minimum under normal condi- 
overheating by a built-in automatic reset over- tions in a 40°C ambient without opening the 
heat protector sensitive to both winding tem- circuit to the primary winding, and after 
peratures and current which will prevent opening shall not reclose above 85°C. Fixtures 
winding temperatures from exceeding 120°C must be so designed that ballast coil tempera- 
with the exception that the peak temperatures tures shall not exceed the U/L limit of 105°C 
in the first few cycles may exceed this. The in a 40°C ambient.’ 

protector must allow the winding temperatures 


METALS & CONTROLS INC. 


6005 FOREST STREET «¢ ATTLEBORO, MASS. 
A CORPORATE DIviSton OF 


TEXAS s INSTRUMENTS 


INCORPORATED 
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facturer’s specifications and left in 
first-class operating condition. 


11.52 Operation 


A. Non-coded, closed-circuit, super- 
vised system: At each stairway, exit, 
and other locations shown on plans, 
there shall be a non-coded fire-alarm 
station. At each location where shown, 
there shall be a bell (or hom). Oper- 
ating any station shall cause all sound- 
ing devices to operate continuously 
until the fire-alarm station has been 
restored to normal. It shall also be 
possible for those in authority to trans- 
mit a test signal from any station. 
The stations and the sounding de- 
vices shall be connected to a control 
panel which shall permit a small su- 
pervisory current fo pass through the 
entire system. A trouble bell shall 
also be provided and shall sound 
continuously in the event of failure of 
the main power supply source or a 
break or a ground fault of its installa- 
tion wiring circuits. 

B. Master-coded, closed-circuit, su- 
pervised system: At each stairway, exit 
and other locations shown on plans, 
there shall be a non-coded fire-alarm 
station. At each location shown, there 
shall be a bell (or horn). Operating 
any station shall cause the master-code 
mechanism on the control panel to 
transmit a common code (such as 4-4) 
on all sounding devices in the system. 
It shall also be possible for those in 
authority to transmit a test signal from 
any station by opening the front cover 
by means of a key. The station and 
the sounding devices shall be con- 
nected to a control panel which shall 
permit a small supervisory current to 
pass through the entire system. A 
trouble bell shall also be provided and 
shall sound continuously in the event 
of failure of the main power supply 
source or a break or ground fault of 
its installation wiring circuits. 

C. Coded, closed-circuit, supervised 
systems: At each stairway, exit and 
other locations shown on the plans, 
there shall be a coded fire-alarm sta- 
tion. At each location shown there 
shall be a bell (or hom). Pulling 
and releasing the lever of any station 
shall cause the code number of that 
station to be sounded four times on 
all signal devices in the system. The 
stations and the sounding devices shall 
be connected to a control panel which 
shall permit a small supervisory cur- 
rent to pass through the entire system. 
It shall be possible to make a single 
tap test, and a silent running test on 
any station by operating an enclosed 
lever or by inserting a key into an 

[Continued on page 244] 
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LOOK TO 
® 


“SP EASY TO SPECIFY 
PLASTIC LIGHTING PRODUCTS 


; | ® PRISMATIC 
Wes ens paneis 
; EXTRUDED TO STANDARD MODULAR SIZES 


a complete and growing line of lighting 


/ panels « easy to specify ¢ easy fo install 


The line of K-S-H Custom and Standard Plastic Prismatic 
Lens Panels come in clear acrylic or Polystyrene and a 
special Opal series. These panels are extruded in a variety 
of patterns and TO STANDARD MODULAR SIZES for any 
type installation with these superior characteristics. 


e Greater strength than lenses of conventional materials 


@ More rigid because of prism patterns over entire panel 
regardless of size 


e@ No fade outs. Top quality acrylic and polystyrene as- 
sures years of even lighting. 





If you specify lighting SEND FOR 
THESE NECESSARY «Sp ENGINEERING AIDS 
AND KEEP ABREAST OF WHAT’S NEW IN LIGHTING 


is LIGHTING PANEL 
er alm AREA CALCULATOR 


Complete with coef- 
ficients of utilization, 
distribution charts, 
brightness data, etc. 


K-LITE® permits fast, accurate sé Ea | 


SAMPLE PANELS determination of 
square footage neces- 


See and test yourself sary for any lighting OPEN AND CLOSED SHAPES 
the superior quality of job. ee a 
AITES WRITE TO: : 


~ih 


< ~ 
® ‘ y) 
«Sb Representation in: 
- Atlanta «+ Chicago + Dayton « Detroit + Grand Q L A 5S T ' ( s | N ( 
Rapids + Indianapolis « Los Angeles + Milwau- yA * 
kee « Salem (Mass.) « San Francisco 


EXPORT: Department EC 


ROLDAN PRODUCTS CORP. 


Se, SS 10212 Manchester, St. Louis 22, Missouri 


“PIONEERED ENGINEERING FOR SUCCESSFUL EXTRUSIONS” 
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Wall Washer Downlights with 
Designed Optics by Kliegl 


... the Great Name in Lighting! 


Designed optics . . . controlled wall 
lighting from an inconspicuous 
overhead light source. A specially 
shaped Alzak finished reflector 
was created for Klieg] Wall 
Washer Downlights. This unit, 
with its uniquely shaped reflector, 
permits the use of a pinhole 
aperture and produces a soft 
overall light pattern without 
annoying hot spots or scallops. 


Klieg] Wall Washers are optically 
designed to correctly illuminate 
any wall whether it is blank or 
decorated with pictures, murals 
or tapestries. 


Plan to use Kliegl Wall Washer 
Downlights in your next project. 
In the meantime, for complete 
information, write for our 
Architectural Lighting Catalog. 





lighting 


LIEGL BROS. 


UNIVERSAL ELECTRIC STAGE LIGHTING Co.. INC. 
321 W. 6Oth ST., NEW VORK 19, N.Y. 
ORIGINATORS AND MANUFACTURERS OF KLIEGLIGHTS 








11.0 Signal 





opening provided therefore and turn- 
ing it in either of two directions. A 
trouble bell shall also be provided and 
shall sound continuously in the event 
of failure of the main power-supply 
source or a break or ground fault of 
its installation wiring circuit. 

D. Coded pre-signal, closed-circuit, 
supervised system: At each stairway, 
exit and other location shown on 
plans, there shall be a coded pre-signal 
fire-alarm station. At each location 
there shall be a general-alarm bell or 
a pre-signal bell or chime as indicated. 
Pulling and releasing the lever of the 
station shall cause the code number 
of that station to be sounded four 
times on all pre-signal devices only. 
Inserting a special key in an opening 
of any station and then pulling and 
releasing the lever shall cause the code 
number of that station to sound on 
all signal devices, both pre-signal and 
general alarm throughout the system. 
The station and sounding devices shall 
be connected to a control panel which 
shall permit a small supervisory cur- 
rent to pass through the entire sy::tem. 
It shall be possible to make a single-tap 
test, and a silent-tuning test on any 
station by operating an enclosed lever, 
or by inserting a key into an opening 
provided therefor, and turning it in 
either of two directions. A trouble 
bell shall also be provided and shall 
sound continuously in the event of 
failure of the main supply source or 
a break or a ground fault of its instal- 
lation wiring circuit. 

E. Coded, auxiliarized, municipal- 
connected system: At each stairway, 
exit and other locations shown on 
plans, there shall be a coded, auxil- 
iarized fire-alarm station. At each 
location, there shall be a bell (or 
horn). Pulling and releasing the lever 
of the station shall cause the code 
number of that station to be sounded 
on all signal devices in the system four 
times and transmit the alarm simul- 
taneously to the City Fire Depart- 
ment by tripping an auxiliarized City 
Master Fire-Alarm Station on the 
premises. A test of the system and a 
silent-running test of the mechanism 
in the stations may be conducted 
from any station without sending an 
alarm to the City Fire Department. 
The stations and the sounding de- 
vices shall be connected to a control 
panel, which shall permit a small su- 
pervisory current to pass through the 
entire system. A trouble bell shall 
also be provided and shall sound con- 
tinuously in the event of failure of 
the main power-supply source or a 

[Continued on page 246] 
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is engineered to keep installation costs DOWN! 





DUAL-GRIP 
ENTRANCE HEADS 


Built-in connector clamp de- 
signed for fast, easy connection 
to conduit. No special fittings 
needed for EMT... no threads 
to cut on rigid. Complete range 
of sizes: 4%” through 3”. 


4 +E PRR RANE LEME RES a RS 


ENTRANCE ELBOWS 


Now available in extra-long 
length for easy pulling of con- 
ductor. Compact . . . completely 
weatherproof ... deep cut 
threads assure quick, effortless 
installation! 


eg PRR a aly a sale 


SURE-SAFETY 
GROUND CLAMPS 


The only complete line of bronze 
clamps for 14” to 4” pipe. 3 types 
handle all needs. Swinging tops 
for faster installation! 








AG (cE IS OREN: OAT 


‘ow = 


ee ORDER FROM YOUR ELECTRICAL WHOLESALER! 
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open for business 
.. YOUR business! 


ROYAL Portable Cords 


Open a carton of Royal portable cord 
and you know you're getting the eas- 
iest handling, fastest working cord 
available anywhere. Flex it, crimp it, 
strip it...and you can see why Royal 
cord meets all your job requirements 
for flexibility, safety, and durability. 
Royal’s reputation for quality and 
dependability rate Royal Cords first 
among electrical men from coast to 
coast. Your wholesaler has a com- 
plete range of cord types and sizes 


— rubber, neoprene, plastic jackets 
— fixture wires, lamp cords — 
thermo cables, coaxial cables, bell 
and machine tool wires, and more, 
They’re made right, packaged right, 
priced right —start to use them today! 


ROYAL, 


oo @® @sseciote of cooce 


ROYAL ELECTRIC CORPORATION 


PAWTUCKET, RHODE ISLAND 
in Canada: 
Boye! Electric Company (Quebec) itd., Pointe Cleire, Quebec 
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break or a ground fault in its installa- 
tion wiring circuit. 

F. Non-coded, automatic, closed- 
circuit, supervised system: In all 
rooms, corridors, closets, shops, store- 
rooms, attic and other locations shown 
on plans, there shall be mounted on 
the ceilings, detectors, properly spaced 
and installed to provide maximum 
protection in accordance with the Un- 
derwriters’ rated spacings of the de- 
tectors to be used. At each location 
there shall be a bell (or horn) and at 
least one non-coded manual fire-alarm 
station per floor. ‘The automatic oper- 
ation of any detector or the manual 
operation of any station shall cause 
all sounding devices to operate con- 
tinuously throughout the system. ‘The 
detectors, manual stations and sound- 
ing devices shall be connected to a 
control panel, which shall permit a 
small supervisory current to pass 
through the entire wiring of the sys- 
tem. A trouble bell shall also be pro- 
vided and shall sound continuously in 
the event of failure of the main power 
supply source or a break or a ground 
fault of its installation wiring circuits. 
The trouble bell shall include a trans- 
fer switch and a pilot light mounted 
on the control panel. 

G. Zoned, automatic, low-voltage, 
closed-circuit, supervised system: In 
all rooms, corridors, closets, shops, 
storerooms, attic and other locations 
shown on plans there shall be mounted 
on the ceilings, detectors properly 
spaced and installed to provide maxi- 
mum protection in accordance with 
the Underwriters’ rated spacings of the 
detectors used. At each location 
shown, there shall be a bell (size and 
number of bells so located that they 
may be heard by all occupants of the 
building) and at least one non-coded 
manual fire-alarm station per floor. 
The detectors and their associated 
manual stations shall be wired in zones 
so as to indicate at the control panel 
the location (by zone) of the fire. In 
addition, the operation of any detector 
or a manual fire-alarm station shall 
cause all sounding devices to operate 
continuously until the operated de- 
tector or manual station has been re- 
stored to normal and a reset button in 
the control panel has been pressed. 
The detectors, manual stations and 
sounding devices shall be wired and 
connected to a control panel, which 
shall permit a small supervisory current 
to feed through to the detectors and 
manual stations. A trouble bell shall 
also be provided and shall sound con- 
tinuously in the event of failure of 
the main power supply source, or a 

[Continued on page 248] 
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Where light must be right and diffusers durable 


When critical seeing tasks are involved, there can be 
no compromise with quality in lighting. That is why 
the lighting equipment shown above, in the final 
inspection area of an automotive assembly line, uses 
diffusers of white translucent PLEXIGLAS® 
acrylic plastic. 


PLEXIGLAS provides the efficient transmission and 
diffusion of light that results in a 300-footcandle level 
of shadowless illumination in the area. The diffusers 
are strong, rigid and light in weight, with easily 
cleaned smooth surfaces. In addition, PLEXIGLAS is 
highly resistant to breakage and notable for its free- 
dom from discoloration after years of exposure to 
fluorescent light. These are the advantages that have 


made PLEXIGLAS the word for quality in all types of 
commercial and industrial lighting installations. 


We will be pleased tosend you the names of equipment 
manufacturers who use PLEXIGLAS, together with a 
copy of ““PLEXIGLAS for Lighting’, which contains 
full details on the use of this outstanding light- 
ing material. 


ROHWM Pt 
HAAS & 


PHILADELPHIA S, PA. 
in Canada: Rohm & Haas Co. of Canada, Lid., West Hill, Ontario 


PLEXIGLAS 
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| AT LAST, completely successful | 
core drilling is a ee 


now, in minutes, holes up to 14” in diameter 
through reinforced concrete, 
masonry, stone, refractories 


The world’s first core drill designed with 
adequate power at a constant speed. 

POWER .. . specially designed 3 h.p. G.E. in- 

duction type motor gives maximum power at 

an even speed .. . lifetime lubricated . . . 

no brushes to wear out. Mounted on a cast 

iron housing with extra large, heavy duty 

hardened steel gears . . . anti-friction bear- 

ings ... free from maintenance. Power and 

speed are essential for longer bit life and 

faster drilling. 

CONSTANT SPEED ... it is essential 

to vary the speed when using differ- 

ent sized bits. Clipper core drill 

gives you a choice of 300, 800, 

1500 R.P.M.—a must when drilling 

through reinforced concrete. 

Don’t be misled—adequate power 

and speed are necessary, for 

they give you longer bit life and 

faster drilling. Compare Clipper’s 

drill with the limited duty hand 

drill motor that has insuffi- 

cient power, has lightweight 

housing and gears, and slows 


Model D-30 illustrated. Air, gas and down under load. 
electric models available—from $335. 


ORIENTED SURFACE SET 
RESETTABLE BITS give maxi- 
mum bit life in hardest steel 
reinforced concrete. 


SURFACE SET “THROW-A- 
WAY" BITS—Combine drilling 
speed of resettable bit with 
convenience of “‘throw-a-way” 
bits. 


IMPREGNATED “THROW-A-WAY" BITS where 
low initial cost is essential, are also available. 


MANUFACTURING CO. 


ed 


2812 Warwick—Kansas City 8, Mo.—Phone GRand 1-0766 


World's Largest Manufacturer of Masonry and Concrete Sawing and Drilling Equipment 


SOLD DIRECT BY FACTORY TRAINED REPRESENTATIVES FROM OFFICES AND WAREHOUSES 
COAST TO COAST — CALL COLLECT FOR IMMEDIATE SHIPMENT OR FURTHER INFORMATION. 


FACTORIES: AUSTRALIA, ENGLAND, FRANCE, GERMANY, ITALY 


709x | 
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break of the detector and manual sta- 
tion installation wiring circuit. The 
trouble signal shall include a transfer 
switch and a pilot light mounted on 
the control panel. 


11.53 Equipment 


Aa. Install where shown a flush 
(or surface) non-coded (1) breakglass 
or (2) non-breakglass manual _fire- 
alarm station, with hinged front door 
arranged for making tests without 
-reaking glass, and for easy replace- 
ment of the glass when broken. Flush 
station shall mount on standard outlet 
tox with single-gang cover. (Surface 
stations are provided with backcasting 
by manufacturer.) 

Ab. Install where shown on plans 
an underdome vibrating bell (4-, 6-, 
or 10-in. size), or heavy-duty type 
vibrating horn of the grille type as in- 
dicated by symbol. Note: Size and 
number of signals to be located so that 
they may be heard by all occupants of 
the building. 

Ac. Install where shown a closed- 
circuit fire-alarm control panel in sur- 
face (or flush) wass-type steel cabinet 
equipped with hinged door with lock 
and keys. Panel shall contain all neces- 
sary relays, meter, resistances, thermal 
cut-out, terminals and fuses for the 
control and supervision of the system. 
Panel shall operate on 115/230-volt, 
60-cycle, 3-wire supply current. Panel 
shall contain number of bell and sta- 
tion circuits required. A trouble bell 
shall be provided for external connec- 
tion. 

Ba. (Same as paragraph Aa.) 

Bb. Install where shown an under- 
dome single-stroke plunger-type bell 
(4-, 6-, or 10-in. size) chime or heavy- 
duty vibrating horn of the grille type 
as indicated by symbol. Note: Size 
and number of signals to be located 
so that they may be heard by all occu- 
pants of the building. 

Bc. Install where shown a closed- 
circuit fire-alarm control panel of the 
master-coded type in surface (or flush) 
wall-type steel cabinet equipped with 
hinged doors with lock and keys. Panel 
shall contain all necessary relays, me- 
ter, resistances, thermal cutout, master 
code movement, terminals and fuses 
for the control and supervision of the 
system. Panels shall operate on 115/ 
230-volt, 60-cycle supply current. 
Panel shall contain number of bell and 
station circuits required. A trouble 
bell shall be provided for external 
connection. 

Ca. Install where shown a semi- 
flush (or surface) coded, pull lever, 

(Continued on page 250] 
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Architect: Holabird and Root 
General Contractor: E. H. Marhoefer Jr. Co. 
Electrical Contractor: Electrical Contractors, Inc. 


ANOTHER OUTSTANDING PROJECT..., 


and the Silent Guardian of its 
entire wiring system is 


NIKOH CONDUIT 


The construction: A new structure for the nationally recognized 
Francis W. Parker School, Chicago. 


The conduit used: Exclusively Nikoh . . . both thinwall and rigid. 


You can get all three from Nikoh . . . Electrical Metallic Tubing, 
Hot-dip Galvanized Steel Rigid Conduit and Aluminum Rigid 
Conduit. For ease of bending, ease in wire-pulling . . . for trouble-free 
installation . . . we suggest you think of Nikoh the next time conduit 
is called for. U.L. approved. Conforms to all Federal specifications. 


‘IT’S BETTER TO PLAN WITH NIKOH” 


NIKOH TUBE COMPANY 


5000 S. Whipple Street © Chicago 32, Illinois «© GRovehill 6-6500 
SALES OFFICES IN PRINCIPAL CITIES 
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se 


from acompact light source, it’s the 


Guardian 
quartz lite — 
floodlight 


epee 


igh lumen output and intensity 


Better heat dissipation ... 
finned construction holds operating 
temperature well within lamp's 


most efficient range 


Compact size, high output .. . small 500 watt lamp produces 
10,500 lumens. 


Lifetime durability ... heavy, cast aluminum housing, heat resistant 
tempered glass lens, all non-ferrous hardware that can’t rust, never 
needs paint. 


& 
VY Long lamp life . . . iodine cycle reduces blackening and maintains 


efficiency while increasing the lamp’s life to a conservative rating 
of 2000 hours. 


Completely weather-sealed . . . hinged door has heavy gasket, 
positive screw-lock, 


Complete application versatility ... three models—wide, medium 
and narrow beams. One mounting bracket provides for pole, wall, 
overhead or base installation. 


It’s the most attractive, best designed fixture 
of its type available! Get all the facts. 


Write today for the quartz/lite Bulletin. Address Dept. E. 


gay “Suardian Light Company 


LIGHTING 500 NORTH BLVD. + OAK PARK, ILLINOIS 


Representatives in All Principal Cities 
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four-round (1) non-breakglass or (2) 
breakglass fire-alarm station. ‘The sta- 
tion shall be provided with a code 
wheel, coded as required. Facilities 
shall be included for making a single- 
tap test and silent-running test. Back- 
box to be provided by the manufac- 
turer. 

Cb. (Same as paragraph Bb.) 

Cc. (Same as paragraph Ac.) 

Da. Install where shown a semi- 
flush (or surface) pre-signal, pull lever 
four-round (1) non-breakglass or (2) 
breakglass fire-alarm station. Station 
shall be provided with a code wheel, 
coded as required. A lock and key 
shall be provided on the cover for 
transmitting a general alarm. Facilities 
shall be included for making a single- 
tap test and silent-running test with 
key or lever. Backbox for the installa- 
tion to be provided by manufacturer. 

Db. (Same as paragraph Bb.) 

Dc. (Same as paragraph Ac.) 

Ea. Install where shown a semi- 
flush (or surface) pull lever, four- 
round (1) non-breakglass or (2) break- 
glass coded-type fire-alarm station. Sta- 
tion shall be provided with a code 
wheel coded as required with munici- 
pal-alarm interlocking contacts for op- 
erating the auxiliarized City Master 
Fire-Alarm Station. The station shall 
be arranged to permit fire drills with- 
out sending alarms to the municipal 
system. Backbox to be provided by 
the manufacturer. 

Eb. (Same as paragraph Bb.) 

Ec. Install where shown a closed- 
circuit fire-alarm system control panel 
in surface (or flush) wall-type steel 
cabinet equipped with hinged door 
with lock and keys. Panel shall con- 
tain all necessary relays, meters, re- 
sistances, thermal cutout, terminals 
and fuses for the control and super- 
vision of the interior system, and sepa- 
rate terminals for connection to the 
municipal system. Panel shall operate 
on 115/230-volt, 60-cycle, 3-wire sup- 
ply current. Panel shall contain num- 
ber of bell and station circuits re- 
quired. The trouble bell shall be pro- 
vided for external connection, together 
with trouble pilot light and silencing 
switch, 

Fa. Install where shown thermo- 
static detectors of the rate-of-rise and/ 
or fixed-temperature type with open- 
circuit contacts and mounted on round 
outlet boxes and covers for operation 
on 136° F (or 190° F). 

Fb. (Same as paragraph Aa.) 

Fc. (Same as paragraph Ab.) 

Fd. (Same as paragraph Ac.) 

Ga. (Same as paragraph Fa.) 

Gb. (Same as paragraph Aa.) 

[Continued on page 252] 
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Only Yesterday . . . Arrow-Hart 
pioneered in creating the first switch 
featuring quiet, mechanical action, and 
first to offer a complete line of quiet switch 


Today ... Arrow-Hart, having introduced mor 

quiet switches than any other manufacturer, ra 

in the design and development of these switches a 
now offers the most modern switch available — the 
Space-Saver Quiette Switch. Designed for thin-wall con- 
struction, the Space-Saver Quiette Switch is a further 
addition to Arrow-Hart’s full line of Quiette A.C. 
Switches — the most complete line available! 


Whatever your specifications, there’s a member of the 
Arrow-Hart Quiette Switch family engineered for the 
application. 


ff ) SWITCHES SHOWN INCLUDE H&H SPECIFICATION GRADE. 


ARROW 


Mually 


Write for your copy of the new folder, ““The Complete 
Quiette Switch Line,” Form No. 327-G1371 to The 
Arrow-Hart & Hegeman Electric Company, Dept. ECM, 
103 Hawthorn Street, Hartford 6, Conn. 


Listed as standard by Underwriters’ Laboratories. 


HART 
Mine 1890 


WIRING DEVICES + MOTOR CONTROLS + ENCLOSED SWITCHES + APPLIANCE SWITCHES 


WHEN YOU THINK OF WIRING DEVICES, 


THINK OF ARROW-HART 
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PLM Type 
ACSW Terminator 


3875 WEST 150th STREET e 


252 


Wet locations? 


ness LM 


fitting to fit the job! 


Terminating armored cable where a watertight cable entrance seal is needed? 
There’s a PLM terminating fitting designed to fit the job—as there is to fit 
almost any other indoor or outdoor mounting requirement! The Type ACSW 
Terminator shown provides a compound-filled, watertight entrance seal in 
any position for jacketed armored cable. Variations available for non-jacketed. 
Other types meet needs for flange mounting on pothead bases or switchgear, 
or for angular, bracket or other special mounting. 

PLM Terminating Fittings and Splicing Kits can speed up and simplify any 
cable installation or repair. Supplied for use with interlocked armored cable, 
non-metallic jacketed cable and lead-covered cable. PLM 52-page catalog 301 
contain full description and prices. Write for copy on your letterhead. 


ey IV, gp TERMINATING AND 
AX |) Kadai, Ge 





CLEVELAND 11, OHIO 
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Gc. (Same as paragraph Ab.) 

Gd. Install where shown a closed- 
circuit fire-alarm control panel in sur- 
face (or flush) wall-type steel cabinet 
equipped with hinged door with lock 
and key. On the door there shall be 
as many pilot lamps as there are zones 
and a trouble lamp and an alarm 
lamp. On the fire-alarm control panel, 
there shall be mounted the necessary 
relays, trouble bells, with cutoff switch 
and signal reset buttons and wiring ter- 
minals. The panel shall be operated 
from the secondaries of two 100-watt 
signaling transformers (one _ trans- 
former to operate the system and the 
other to operate the trouble bell). The 
primaries of these transformers shall be 
connected to a 115/230-volt, 3-wire, 
60-cycle supply current. 


11.54 Wiring 


Service connection to the system 
shall be made on the house side of and 
as near as possible to the meter. All 
interior wiring shall be in strict accord- 
ance with NFPA Codes 70 and 72 and 
all local electrical codes applying. 
Size and number of wires shall be in 
accordance with wiring diagram sup- 
plied by manufacturer of fire alarm 
system. 


11.6 Electric Clock Systems 


A. Synchronous-wired dual-motored 
clocks, central control system. 

B. Master time control with syn- 
chronous-wired clocks, system. 

C. Master time control with minute- 
impulse-wired clocks system. * 

D. Electronic-controlled synchro- 
nous clocks, system. 


11.61 General 


Furnish and install a (trade name 
and/or number) electric clock system 
as manufactured by (name of manu- 
facturer) and described in these speci- 
fications and indicated on wiring plans. 
The system to be wired and installed 
in accordance with the manufacturer’s 
specifications and left in first-class 
operating condition. 


11.62 Operation 


A. Synchronous-wired dual-motored 
clocks, central control system. Each 
clock of the system is equipped with 
two motors. During normal operation, 
the “normal” motor in each clock 
operates at normal rate. When a power 
interruption occurs, the clocks of the 
system stop and when power returns, 
all clocks start again automatically, 

[Continued on page 254] 
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THIS FREE BOOK SHOWS YOU HOW TO... 


“HANG IT ALL” 
better... — and at low cost! 


Speed up hanging channel and 
fluorescent fixtures with these 
new Power-Strut hangers .. . 
just 2 of the many money and 
time saving ideas in this new 


“hang it all” with Power 


MAIL THE COUPON Power-Strut Division * Van Huffel Products, Inc. * Warren, Ohio 
FOR YOUR FREE COPY Please send me the new Power-Strut Catalog No. 10-1 

Here in this new “step-by-step” Power- 

Strut book are illustrated everything you 

need to save time and money on all your 


framing and electrical fixture support 
jobs. 


POWER-STRUT 


tv t $1.08 


VAN HUFFEL PRODUCTS, INC., WARREN, OHIO 
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Why Not KRALOY CONDUIT? 


Corrosive gases, liquids, vapors or electrolytic action will not corrode 
a Kraloy Rigid PVC raceway. Kraloy is from 18% to 30% faster to 
install than any metallic conduit, and conductor pulling requires far 
less time and energy. Conductors are more than amply protected from 
crushing and impact. Conduit is U/L listed for underground burial or 
encasement in concrete, will not support combustion, and will not spark. 

Your Kraloy electrical distributor will elaborate on the above 
features ... or write 


Kraloy/Chemtrol Co., Electrical Conduit Division, 402 W.Central Ave., SantaAna, Calif. 


od INnDUe 
KRALOY ELECTRICAL KRALET ELECTRICAL 
CONDUIT ACCESSORIES 





KRALOY.CHEMTROL CO 
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but are slow to the extent of the power 
interruption. The second or “reset” 
motor in each clock is used to advance 
the clocks at an accelerated rate until 
correct time is reached. ‘The reset 
motors may also be used to advance 
all clocks from Standard to Daylight 
Saving Time. Two types of central 
control are available, i. e., (1) switch 
reset and (2) automatic reset. Note: 
The switch reset control is recom- 
mended where power supply is reliable 
with infrequent interruption and the 


| automatic control should be used 
| where power supply is subject to fre- 
| quent interruption and/or it is desir- 
| able to have several clocks running 
| continuously regardless of power in- 


terruption. (1) The switch reset con- 
trol shall be equipped with a red pilot 
lamp to indicate when there has been 
a power interruption and with two key 
switches, one to advance the clocks 
and the other to stop the clocks (as 
would be required to change the sys- 


| tem from Daylight Saving to Standard 


Time or for repairs to the system). (2) 


| The automatic reset control automati- 
| cally advances all clocks to correct 


time upon restoration of power after a 
power interruption (up to 12 hours), 
and is equipped with reserve power to 
operate several clocks during power 
interruptions. The control is also 
equipped with switches for making 
time changes. 

B. Master time contro! with syn- 
chronous-wired clocks, system. Each 
clock of the system is equipped with a 
synchronous motor and _ correction 
mechanism and is individually checked 
with the master time control once 
each hour and once each 12 hours. 
In the event of power failure, the 
clocks will stop but upon power res- 
toration will be corrected at a pre-se- 
lected minute within the hour for 
power failures of less than one hour 
duration and at a pre-selected hour for 
duration, and at a pre-selected hour 
will be corrected for power failures 
up to 12 hours duration. 

C. Master time control with minute- 
impulse-wired clocks, system. Each 
clock of the system shall receive an 
impulse from the master time control, 
once a minute which shall advance 
the clocks one minute. Each hour, 
rapid impulses are emitted from the 
master control to provide automatic 
hourly supervision of the clocks, and 
these impulses shall also restore the 
clocks to correct time upon power be- 
ing restored after a power interruption. 

D. Electronic-controlled synchron- 
ous clocks, system. Each clock is 
synchronous motor-driven and is wired 

[Continued on page 256] 
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Specify C-L-X 


Continuous Lightweight exterior 


Sealed Cable Systems 
by Simplex 
For Tough Cable Jobs 


Simplex C-L-X is a packaged combination of cable and 
an extremely pliable, corrugated metal sheath. It 
requires no separate duct or conduit regardless of 
environment. It is available with steel sheath and 
plastic jacketing; and with copper or aluminum 
sheaths, with or without plastic jacketing. 


By using a single length of 3-conductor 15KV C-L-X 
for both underground and aerial use, a Southeastern 
utility company saved more than. 20,000 dollars from 
what it would have cost for a complete underground 
duct system. 


4 


£ ‘ 


An East Coast petroleum tank farm used a C-L-X 
8-conductor cable protected with PVC for direct burial 
in ground that was saturated with oil, gas and water. 
Result: Perfect performance at a sizeable savings 
over conduit systems. 


SAMPLE SPECIFICATIONS C-L-X 


The (5,000-volt power and control combination) cable shall be 
(6 conductor — 3 conductors 42 AWG, 3 conductors 410 AWG 
— Anhydrex XX insulated, shielded) cable. The cable shall be 
enclosed in a helically corrugated impervious sheath of (steel). 
The sheath shall have mechanical strength sufficient to with- 
stand shock, compression, internal and external pressures. It 
shall have pliability and resistance to metal fatigue so as to with- 
stand severe handling, installation, and service conditions with 
a wide margin of safety. It shall maintain dimensional stability 
during installation and service. The corrugation shape, depth, 
and pitch shall be such as to give maximum protection and 
length of life. The sheath shall form an impervious barrier pro- 
viding complete protection against water, gases, oils, and other 
chemicals. The sheath shall be covered with a jacket of 
(Simplex PLASTEX) for protection against corrosion. The 
jacket shall have sufficient toughness to withstand severe han- 
dling, installation and service. It shall withstand the action 
of (petroleum oils). 


SQ 
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CAMBRIDGE, MASSACHUSETTS 
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IT’S EASY TO SEE WHY 


YOU CANT 
GO WRONG 


(When you specify Tomic Tap-on EMT Fittings ) 


Only Tomic Fittings are specifically designed to provide safe, 


sure, permanent connections 
the kind of connections once 


with Electrical Metallic Tubing— 
possible only with heavy conduit! 


Tomic Fittings install with minimum effort—do not depend on 


the strength of the man for 


tight, strong connections. There’s 


no guesswork, no chance of concealed errors. With Tomic 
Fittings the job has to be done right . . . giving you positive, 
vibration-proof grounds every time. 


Tomic Tap-On Fittings feature a patent 
pre-flex stainless steel locking ring, d 


signed to grip thinwall conduit securely 


at multiple points providing a positi 


STAINLESS 
STEEL 
Molter .gi. ic) 
RING ~ 


ed 
e- 


ve 


vibration-proof ground that won't shake, 





jar or work loose. No tools are required . 


CONDUIT 


And for perfect couplings anywhere in the 


raceway—long runs, saddles, bends, co 


Iltustrated at left, the complete Tom 


ners, etc. specify Tomic Tap-On Couplings! 8 ®. “i ' | | 
c " 
Coupling consists of two Tap-On Fittings alll MMe hea 


plus a sleeve. All fittings screw together 


TOMIC TAP-ON FITTING 


... just a tap or a push, and fitting becomes 
an integral part of the thinwall . . . auto- 
matically puts standard pipe thread on 
EMT conduit! Conduit locks flush with 
edge of fitting for tight, neat connections 
at junction boxes because Tap-Ons are 
the only thinwall fitting that permits EMT 
conduit to actually enter junction box. 








con Os 


[- 


and permit change in raceways from EMT 


to rigid, flex, or any type cable without 


special adaptors. 


Ng URL BRI 


TOMIC TAP-ON COUPLING 


Tap-On Fittings and Couplings are only two of the many 
electrical products developed under Tomic’s extensive pro- 
gram of research, specialized engineering and nation-wide 


field testing. For complete 


details, or a demonstration of 


Tomic’s advanced line of electrical fittings, write: 


tomic 


TODAY'S FINEST ELECTRICAL FITTINGS 


TOMIC SALES & ENGINEERING CO. 
20,000 Sherwood Avenue, 
Detroit 34, Michigan 
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to a 115-volt ac source. The clocks 
are individually checked for agreement 
with the master time control once 
each hour by a carrier-current pulse 
which is superimposed on the lighting 
bus or main distribution by transmit- 
ting equipment controlled and oper- 
ated in conjunction with the elec- 
tronic master time control. The 
clocks are equipped with a correction 
mechanism and an electronic signal 
receiver, and when varying from system 
time because of power failure up to 
12 hours slow, will be corrected at a 
pre-selected minute within the hour 
for power failures of less than one hour 
duration and at a pre-selected hour 
for power failures of more than one 
hour. 


11.63 Equipment 


Aa. In a central location, install (1) 
a switch reset control unit, consisting 
of power-interruption pilot lamp, in- 
indicator relay and two key-type 
switches mounted on a 2-gang subplate 
with stainless-steel faceplate for flush 
mounting. The faceplate shall be 
engraved to identify the one switch as 
“Advance” and the other as “Off.” 
(2) Automatic reset control complete 
with power unit for automatic cor- 
rection of the system clocks after 
power interruptions up to 12 hours 
duration and with manual switches to 
make time changes. This control shall 
be furnished in flush (or surface) steel 
cabinet with hinged door with lock 
and key. 

Ab. Install in rooms as indicated on 
the plans flush (or surface) clocks 
having an 8-, 12-, 15- or 18-in. dial 
with metal case with convex crystal 
glass, black hour and minute hands 
and red sweep second hand. In the 
corridors, install double-face clocks 
either ceiling- or wall-mounted (as 
specified) having 8-, 12-, 15-, or 18-in. 
dials with metal cases and convex 
crystal glass. In those locations where 
the crystal is subject to damage, such 
as in gymnasiums, the crystal shall be 
furnished with shatterproof glass for 
protection. 

Ba. In a central location, install a 
synchronous motor-driven self-regula- 
ting master time control having reserve 
power to automatically correct all the 
clocks in the system to correct time 
after a power interruption of up to 
12 hours duration. The control shall 
also automatically correct any indivi- 
dual clock for fast or slow operation 
once each hour and, in addition, shall 
provide for the automatic correction 
of any individual clock or group of 

(Continued on page 258] 
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Deriqned, for 
R&S EXPLOSION-PROOF 
LIGHTING FIXTURES 


This R&S Prismatic Globe is an important development in 
explosion-proof lighting for hazardous locations. 


Close scrutiny of the globe reveals countless little prisms of 
varying shapes and sizes (on the inside surface of the globe 
to keep the outside smooth and free from dust accumulation) 
— arranged in an exclusive prismatic design that enhances 
the appearance of any R&S explosion-proof lighting fixture. 


When the lamp in an R&S fixture is turned on, the prisms 
in the globe illuminate . .. distribute and diffuse the light uni- 
formly... banish uncomfortable glare...eliminate harsh, 
“hot spot’ brightness . . . without diminishing light output or 












































efficiency to any degree. Result: eye fatigue and tension are 
lessened and ‘‘see-ability” is increased at the work level. For 
process work, pump houses, bulk terminals, tank farms, 
paint spray rooms and similar applications, the R&S Pris- 
matic Globe is especially helpful. 


R&S PrismAtic Globes are made of impact-resisting, ex- 
plosion-proof glass — supplied in 100-230, 200-300 and 
300-500 watt sizes. Your choice can now be either Clear or 
Prismatic Globes in any pendent, ceiling or bracket fixture 
types; for use with or without reflectors to meet the needs of 
specific applications. 


WRITE FOR R & S LIGHTING FIXTURE BULLETIN NO. 2A-4 


)MPANY, IN 


NEW YORK 7, N.Y. 


REPRESENTATIVES IN ALL PRINCIPAL CITIES 
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HOW BIG, vow |OUGH 


IS YOUR HEATING PROBLEM? 


MARKEL 


ELECTRIC 
HEAT can 
Solve It... 


Over 200 models of, MARKEL 
Electric HEATERS to exactly) 
meet your needs . . . 


QUICK - CLEAN - SAFE 
SILENT - PRECISELY 
CONTROLLED HEAT 


— at Low Capital Cost ! 

— at Low Installation Cost ! 
— at Low Maintenance Cost ! 
SAVES Valuable SPACE too ! 


MARKEL ELECTRIC HEAVY | 
DUTY UNIT HEATERS 


with totally enclosed stainless steel finned 
sheathed elements. Auxiliary or com- 
plete heating for factories, warehouses 
and stores. Greater heat distribution at 
optimum air temperatures. Suspended 

and portable models. From 2,000 to | 
10,000 watts; 208, 240, 277, 480, 

575 volts. 


MARKEL FAN-FORCED 





BUILT-IN or Surface Mount 
WALL HEATERS 


available with totally enclosed stainless 

steel finned sheathed elements. Designed | 
and engineered to give fast heat and | 
quiet operation. 

Permanent or occasional heat in hard- 

to-heat rooms. Simple—easy installation, 
no venting. Built-in automatic thermostat 

control and re-set safety switch. Avail- 

able in 2,000 to 4,800 watts, 208 or 

240 volts. 


MARKEL ELECTRIC 
BASEBOARD 


with totally enclosed finned sheathed | 
elements. Permanent heat for offices or 
homes. Gentle, even floor to ceiling heat. 
Design-free rooms with flexible furniture 
arrangements possible. MARKEL Electric 
Baseboard is versatile — easy to install | 
— costs less to maintain with built-in or 
wall thermostat controls. Available from 
500 to 3,000 watts, 208 or 240 volts. 


To Markel Electric Products, Inc., 145 Seneca St., Buffalo 3, N.Y. 


[_] PLEASE SEND ME A FREE COPY OF YOUR _— 


1 
30 page ARCHITECTURAL & ENGINEERING FILE t 
[1] PLEASE HAVE YOUR REPRESENTATIVE CALL ON ME E 
a 
a 


PN rx uicaietienekaaidiess vans eas bndest eta 


Address .......... 
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clocks when slow up to 12 hours. The 
control unit shall be housed in a metal 
case flush (or surface) with pilot clock. 

Bb. Same as Ab. 

Ca. In a central location, install a 
synchronous motor-driven self-regula- 
ting master time control with necessary 
power equipment to send an impulse 
once a minute to all clocks in the sys- 
tem. The control shall also auto- 
matically correct all clocks in the sys- 
tem to correct time after a power 
interruption of up to 12 hours dura- 
tion and, once each hour correct any 
individual clock for fast or slow oper- 
ation. ‘The entire unit shall be housed 
in a metal case flush (or surface) with 
pilot clock. 

Cb. Same as Ab, except without 
sweep second hand, 

Da. Same as Ba. 

Db. Install as indicated on the plans 
the necessary transmitting units com- 
plete with power transformer, tubes, 
relays and terminal strips, which shall 
be operated by the master time con- 
trol (Da) which shall cause a carrier- 
frequency pulse to be superimposed 
on the existing ac lighting sources. 
This pulse shall be received by an 
electronic receiver built into the indi- 
vidual indicating clocks. Determining 
capacity of the transmitter equipment 
shall be the responsibility of the equip- 
ment manufacturer. 

Dc. Same as Ab. 


11.64 Operating Current 


The system shall operate from the 
115-volt, 60-cycle lighting supply. 


11.65 Wiring 


All wiring shall be of the approved 
type as used for electric light and 
power wiring and shall meet the re- 
quirements of national, state and local 
electric codes. The size and number 
of wires shall be as specified by the 
manufacturer of the clock system. 


11.7 Program Signal System 


Note: In many applications, such 
as in schools, it is customary to have 
both a clock and program signal sys- 
tem; whereas, other applications, such 
as a small factory may require only a 
program signal system. Some manu- 
facturers build the program control 
and the clock control into the same 
unit when the two systems are re- 
quired; whereas, other manufacturers 
use separate physical units for the two 
functions. Various designs and sizes 
(according to the number of different 
program schedules required) of pro- 





ee ee ee [Continued on page 260] 
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2 out of 3 architects, contractors, distributors say: 


“THIS EMBLEM ON 
A FIXTURE BALLAST CERTIFIED 
MEANS TOP \_ 
ERFORMANCE!” 


é + 
It means i ; “It means “It assures 
: v : ‘ 4 
long-lasting ay =6Savings in longer 
service” . installation” lamp life’ 


Among a nationwide sample of 
1200 architects, contractors and distributors 
2 out of 3 linked CBM with top performance. 


CBM Ballasts are checked 
by tests regularly at E.T.L. 


And they’re right! For Certified CBM Ballasts must meet rigid standards for performance... 
as checked by independent ETL. And these CBM specifications also provide many practical 
benefits . . . including « longer ballast life « higher light output, and « up to 2500 hours longer 
lamp life than with non-certified ballasts. You get UL listing, too! So when you specify or 
install fluorescent lighting fixtures, it pays to insist on fixtures that have Certified CBM Bal- 
lasts. If you'd like to keep posted on ballast facts and news, ask us to send you CBM NEWS. 


Write CERTIFIED BALLAST MANUFACTURERS, 2116 Keith Bidg., Cleveland 15, Ohio. 
Participation in CBM is open to any manufacturer whe wishes te qualify 
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EXTRA 
WALUI: 
FASTENERS 


| i 


Wing ding 


—» HOLLOW WALL 


ANCHORS 


*5 TIMES 
GREATER 


THREAD AREA... 


KEYSTONE® 
5S EXPANSION SHIELDS 


Exclusive Nutstop 
Prevents 
Nut Pullout. 


DIAMOND-P-® 
LAG SCREW SHIELDS 


oa 
= Exclusive 4-Directional 
Expansion Fits 
Irregular Holes. 


DIAMOND 
SPRING 
TOGGLE 
BOLTS 


* patented Feature: 
Wings Form Truss; 
Don't Bear on Bolt. 





NO 
STRIPPING! 


DHD® HAMMER 
DRIVE ANCHORS 


a 


* Exclusive Internal 
Ribs Provide 
Maximum Expansion. 


‘Red Séal® 
CALKING ANCHORS 


Ge. 


* Exclusive Red Fibre 
Disc Keeps Dirt 
Out of Threads. 


PLUS 
More Than 
500 Other Items 
With “Built-in” 
Extras 
PLUS 
Exclusive Pole Line 
Hardware 


FREE SAMPLES 


sm 
DIAMOND 


s With Extra Value 


11.0 Signal 





gram instruments are available. The 
specifying agent should determine the 
number of different program schedules 
actually required for the specific in- 
stallation at hand as cost of the pro- 
gram instruments varies accordingly. 
For example, a small factory or pri- 
mary school would normally only re- 
quire the program instrument to have 
one program circuit since all signals of 
the building would sound on the same 
schedule; whereas, a large office build- 
ing or high school might require four, 
six or more, different program sched- 
ules. Program instruments vary by 
manufacturer as to the method in 
which the program schedule is set up 
and changed—some complicated, re- 
quiring the services of the manufac- 
turer; others simpler which can be 
done by the owner. The specifying 
agent should, therefore, examine the 
various types available and select the 
type(s) and/or manufacturer(s) which 
he feels provides ease in changing the 
program schedule since many appli- 
cations, such as schools require occa- 
sional changes in schedules. ‘The 
following specifications do not attempt 
to describe the construction and de- 
sign of all the available makes, they 
merely outline basic features and op- 
eration. When both a clock and 
program signal system are required, it 
should be determined that the manu- 
facturer of the clock system (i. e., A, 
B, C or D) to be specified has avail- 
able the type of program instrument 
desired or vice versa, as the same man- 
ufacturer should furnish equipment 
for both systems since they should 
have one central control. 


11.71 General 


Furnish and install a (trade name 
and/or number) program instrument 
as manufactured by (name of manu- 
facturer) and described in these spe- 
cifications and indicated on wiring 
plans. The system to be installed in 
accordance with the manufacturer’s 
specifications and left in first-class 
operating condition according to the 
specifications. 


11.72 Operation 


The program instrument shall auto- 
matically control the operation of a 
group or groups of signals according 
to the desired program schedule. It 
shall be able to operate the signals, 
any minute during the 24-hour day, 
7-day week. The program schedule 
may be set so that the signals con- 
nected to each circuit are independ- 

[Continued on page 262] 





KLEIN 


preferred by linemen 


mee-\(-\4 alate lit; 


5207 BELT 
AND 5127 POCKET 


5118-PRS TOOL POCKET 


5295 SAFETY STRAP 


The name Klein on leather goods is 
known and preferred by linemen and 
electricians everywhere. Klein tool 
belts, safety straps, pouches and pockets 
represent the highest in quality, the saf- 


| est in design and construction. 


In safety straps, Klein-Kord was the 
first specially woven fabric strap de- 
signed to permit the use of a tongue-type 
buckle without risk of slitting or rip- 
ping, even under severe strain. 

Now Nylon Klein-Kord safety straps 
are the newest Klein development offer- 
ing maximum safety with maximum flex- 
ibility. These are the only nylon straps 


| designed to meet the tests given in 


Edison Electric Institute Report AP-2, 


Free Tool Guide 
Acopy of the new Klein Pocket 
Tool Guide will be sent on 
request. 
Foreign Distributor: 
International Standard Electric Corp., N. Y. 


nn KLE i N & om 
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Anthony Chronis, (left) President, Lisle Electric, Inc., Lisle, Ill. talking to Al Jones, his Dodge Representative on a job site. 


“Dodge Reports saved our business in its early days 





... today, they give us 1/3 of our volume’”’ 


“Shortly after I took over this business, we lost an 
account that represented 50% of our volume,” says 
Mr. Chronis. “We had to round up a corresponding 
amount in a very short time in order to remain in busi- 
ness at all. We did it through Dodge Reports which 
we had never used before.” 

“For the first three months of our subscription,” 
Mr. Chronis explains, “we conducted an intensive 
promotional campaign based on Dodge leads. It was 
so successful that after those first three months we 
had all the business we could handle.” 

Mr. Chronis began with three men and three trucks, 
and restricted his contracts to residential construction. 
“Today,” he says, “we have 10 men, five trucks and a 
trailer. We handle stores, houses and apartment build- 
ings and are beginning to establish our reputation in 
electrical heating work, engineering and quality cus- 
tom installations. Last year we completed more than 
$160,000 worth of contracts, $50,000 of which we 
picked up solely through Dodge information.” 

Mr. Chronis goes through each day’s Dodge Reports 
himself, and carries the ones he wants to bid on in 


*.w. oooGEe 


I DODGE 


reports 


119 W. 40th St., New York 18, N.Y. 


CORPORATION 


ELECTRICAL CONSTRUCTION AND MAINTENANCE . 


his car. When he passes a prospect’s site, he says, 
“I stop the car, walk through the mud and see the 
contractor on the spot. That’s where I can sell our 
services, because Dodge Reports have told me all I 
need to know about the job. And, whenever our name 
appears in Dodge Reports to show that we’ve been 
awarded a contract, we feel that it’s the best adver- 
tising our company can get anywhere.” 

Dodge Reports can help you get the new business 
you want, too—for only a fraction of the profits they’ll 
heip you earn. Send the coupon for further details. 
Or, consult your telephone directory for the Dodge 
office (in over 80 principal cities) nearest you. 


F. W. DODGE CORPORATION 
Construction News & Statistics Div., Dept. ECM-51 
119 West 40th Street, New York 18, N. Y. 


I'd like to receive your free booklet, “How to Get More 
Business in the New Construction Field” and details on 
how Dodge Reports can help me increase volume and 
profits. 

Name 
Company 
Address 











City 
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Portland, Oregon's new $5 million EASTPORT PLAZA shopping center 
is enjoying trouble-free performance with MEARS new 4,000 ampere 
FUSED CIRCUIT BREAKERS. Architect: Robert J. Mayer, Los Angeles, 
California; Electrical Engineer: John Snider & Associates, Los Angeles, 
California; Electrical Contractor: R. E. Huenergard Electric Co., Port- 
land, Oregon; Mears Representative: Henry G. Lehi, Oswego, Oregon. 


MEARS new 4,000 ampere fused breakers selected 
to meet Eastport’s critical load requirements. 


In the heart of this distribution system at Eastport are 2 newly 
developed 4,000 ampere fused breakers dividing the 8,000 ampere 
load into 2 subdistribution load centers which include 3 secondary 
breakers of 2,000 ampere capacity. These electrically operated 
breakers have a shunt trip in each phase giving protection against 
“single phasing”... when any one fuse is blown, the breaker 
opens instantly. 


Check these important 
‘‘MEARS-ENGINEERED" features— 


The operating mechanism on all Mears breakers 
is designed and built for reliability under the 
most severe operating conditions. 
Variety of Basic Frame Sizes . . . Mears low- 
voltage air and fused circuit breakers are avail- 
able in 600 through 4,000 ampere frame sizes. 
Variety of Construction Types ... Mears 
circuit breakers are manufactured to special 
F-4 FUSED CIRCUIT order for many of the nation’s independent 
BREAKER switchboard builders in Fixed Switchboard 
mountings, Plug-In mountings and Drawout. 


See the “MAN FROM MEARS" in your area... or write de- 
partment EC-5 for our new Circuit Breaker Catalog. 


MEARS CONTROLS /:. 
13725 S. W. Millikan Way «+ Beaverton, Oregon 
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ently omitted on any day or days 
during the week. (Example: Most 
installations do not require the signals 
be operated on Saturday or Sunday.) 
Provisions shall be provided for the 
manual operation and for cutoff of 
the signals wired on the same circuit 
for special day schedules without dis- 
turbing the program settings or the 
running of the program instrument. 
Means shall be provided for adjusting 
the duration of sounding the signals. 
Program instruments having a capacity 
of more than one circuit (each group 
of signals which ate to operate on 
an individual program schedule are 
wired to a separate circuit terminating 
at the program instrument) shall pro- 
vide two adjustable signal durations so 
that the exterior signals which are 
wired on one circuit may be sounded 
for a longer duration than the interior 
signals which are wired to the other 
circuits. When the program instru- 
ment is installed with a clock system, 
the same central-control equipment 
shall be used to control both the 
clock system and the program instru- 
ment. 


11.73 Equipment 


A. Install where shown a flush- (or 
surface) mounted program instrument 
for automatically operating signals 
according to a predetermined schedule 
of minute intervals of a 24-hour day, 
7-day week. The instruments shall 
have a capacity of .. . circuits, (specify 
the number of circuits which is de- 
termined by the number of groups 
of signals wired independently to the 
program instrument so that each 
group may operate on its own sched- 
ule) each circuit to have its own 
program schedule. The instrument 
shall accommodate a schedule that 
eliminates the operation of the signals, 
independently by circuit, on any day 
or days during the week, for use when 
required. Manufacturer’s installation 
instructions should be carefully fol- 
lowed in adjusting program controls. 

The instrument shall have a cutoff 
switch and pushbutton for the manual 
operation of the signals connected to 
each circuit. Operation of these 
switches shall not interfere with the 
time setting and running of the instru- 
ment. Adjustable-time duration con- 
tacts shall be provided so that the 
owner can set the desired duration the 
signals are to be actuated. The dura- 
tion shall be adjustable for a minimum 
of three to ten seconds. Program in- 
struments having capacity of two or 
more circuits shall have two sets of 

[Continued on page 264] 
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We challenge anyone 
to beat this starter! 


When you speak this plainly, it takes a top quality product to back up 
your words. We are certain of that backing in the Clark Type CM Manual 
Starter, the starter that challenges comparison with any other manual 
starter available today. 


It’s built to standards usually found only in magnetic starters. Combines 
not just a few, but ALL modern features... simplest to install, easiest to 
maintain, smoothest and most positive in its action...assures maximum 
protection and safety, greatest dependability and longest life. 

Here’s the manual starter that will do a better job on your very next 
installation. Please accept our challenge. Ask for the Clark Type CM Manual 
Starter at your wholesaler’s. Give it a try. We believe that its performance 


will convince you. 61MSI 


Y 


THE aan (lA RK CONTROLLER COMPANY 


MAIN PLANT: CLEVELAND, 10 + WESTERN PLANT: LOS ANGELES, 58 
IN CANADA: CANADIAN CONTROLLERS, LIMITED, TORONTO, ONT 
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JUST A FEW OF MANY 
OUTSTANDING CLARK FEATURES: 


e Smooth, positive, tease-free, snap 
action operation 


e Large double-break, weld-resistant con- 
tacts, easily inspected and replaced 


e Built-in arc barriers 

e Three separate safe-locking features 

e Recessed operating handle 

e Optional third line overload 

e Straight-through wiring, plenty of 
knockouts 

@ Trip-free operation 

e Exclusive terminal design, assuring 
tight connections, even for two wires 
of unequal size 

e Dual operating springs, either one 
strong enough to operate starter 





Arvin fo] Uh a-ie pale) a — 


EES. 


IN YOUR ELECTRIC HEATING BUSINESS! 


it's happening across the country ... greatly increased installations of 
America’s most advanced electric heating line, preferred for more 
Performance + Ease of installation - Profit! Join the switch to Arvin 
and watch your sales start climbing! 


INVISA-BASEBOARD ... 4%” low, 
134” thin, slimmest and thinnest of all! Ra- 
diant fins in Arvin’s continuous rod-type 
element heat far faster. Installation is faster, 
too: pre-wired for connection ease; new 
‘nail or screw” fastening; all without dis- 
mantling the unit! High or low wattage, 
various lengths, matching accessories. 


ERFORMAN eg 3 ! Greater customer satisfac- 


tion with proven, ‘outstanding efficiency from exclusive 
designed heating elements. 


INVISA-PANELS ... nationally-featured 
ceiling heat units that completely eliminate 
the floor-and-wall problems in room plan- 
ning! Only 13%” thin, 2474” x 4914”. Shipped 
completely assembled, they go up fast any- 
where with simple ‘‘screwdriver-and-pliers”’ 
installation. No moving parts, trouble-free. 
Can be painted to match ceiling. 











ASE OF INSTALLATION! Engineered 


into all Arvin units are special connecting advancements 
for far easier fastening, faster hookup to save you valuable 
installation time. 


BUILT-IN WALL HEATERS .. . com- 
plete line of attractively-styled models, 120 
and 240 volt, gives you a wide selection of 
14 requirement-adaptations. Instant-heat- 
ing elements, whisper-quiet fans and push- 
button controls. No oversize cutouts: each 
model fits easily between 16”-center studs, 
and features new-design rough-in box and 
quick-fastening clamps. 























ROFIT! Arvin performance, consumer eye-appeal, 
time-saving installation plus good markup... all result in 
greater per-job profit with any Arvin units. 


GET MORE FACTS NOW. ... write today for catalogs 
of Arvin's complete Electric Heat line including Ceiling 
Cable, Thermostats, Accessories. 

GET FREE SPECIALIZED SERVICE... Arvin's 
Electric Heat specialists will work with you in every 


way, even to the outlining of an entire installation. Se et 
All Arvin units U. L. Approved ae ee eee 
sp; F ARVIN INDUSTRIES, INC., Columbus, Ind. 


A LEADING NAME IN ELECTRIC HEAT PRODUCTS FOR 28 YEARS | 
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11.0 Signal 





duration contacts, one being con- 
nected to one circuit and the other to 
the balance of the circuits to be con- 
trolled by the instrument. 

The program instrument shall in- 
clude the necessary relays to operate 
the signals of the system. Should the 
current requirements of the signals 
exceed the capacity of the relay in 
the instrument, additional relays to 
carry this load shall be provided by 
the manufacturer. These may be 
separately mounted from the program 
instrument. 

The instrument shall be so designed 
that the program may be easily 
changed by the owner. 

The instrument shall be housed in 
a steel cabinet with hinged cover, com- 
plete with lock and key. 

Install where shown, a vibrating 
bell (4-, 6-, or 10-in.) or horn (grille 
or projector type) or buzzer and wire 
to program instrument. 

Signals installed outside shall be 
furnished in weatherproof construc- 
tion complete with aluminum pro- 
tective hood. 

All signals which are to operate 
on the same program schedule shall 
be wired on the same circuit to the 
associated circuit terminals in the pro- 
gram instrument. 


11.74 Operating Current 


The system shall operate from the 
115-volt, 60-cycle lighting supply. 


11.75 Wiring 


All wiring shall be of the approved 
type and shall meet the requirements 
of national, state and local electric 
codes. The size and number of wires 
shall be as specified by the manu- 
facturer of the system. 


11.8 Nurses’ Calling System 

A. Visual system. 

B. Audio-visual, reset only at bed- 
side, system. 

C. Audio-visual, reset at nurses’ 
station, system. 

Lb. Psychiatricaward alarm system. 


11.81 General 


Furnish and install (trade name 
and/or number, nurses’ calling system 
as manufactured by—name of manu- 
facturer) described in these speci- 
fications and indicated on wiring 
plans. The system shall be wired and 
instaiied in accordance with manufac- 
turer’s specifications and left in first- 
class operating condition. 

[Continued on page 266} 
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Your guarantee of quality- 
Triangle makes many 
types to one standard... 


IT MUST BE RIGHT! 


AIRPORT LIGHTING CABLE 
CAA Specification L-824 
RUBBER & APPLIANCE WIRE 
THERMOPLASTIC Thermoplastic, U/L 
ARMORED CABLE 
CABLES Type ACL, U/L 
ARMORED LEAD CABLE 
Type ACL, U/L 
BUILDING WIRE 
All Types, U/L 
VARNISHED CAMBRIC — aad CATHODIC PROTECTION CABLE 
—— Polyethylene Insulation, PVC Sheath 
CABLES i — CONDUIT 
Rigid Steel, Rigid 
Aluminum, EMT, 
Flexible Steel, Bituminous 
Fiber, and Plastic 
CONTROL CABLES 
IPCEA. Rubber, Thermoplastic or VC 
ASBESTOS CABLES insulation; Braid, Neoprene, 
Thermoplastic or Lead Sheath 
FIXTURE WIRE 
All Types, U/L 
SUBMERSIBLE PUMP CABLE 
Rubber Insulation, Neoprene Sheath 
T\hid:dkele 430) — WEATHERPROOF LINE WIRE 
: E Neoprene or Polyethylene Type 
ARMOR CABLES = Pj NON-METALLIC SHEATHED CABLES 
: Types NM, NMC-UF, U/L 
PARKWAY CABLES 
IPCEA. Rubber or VC Insulation; Lead or 
Neoprene Sheath; Flat, Plain Steel, 
Galvanized, or Steel Armor 


es POWER CABLES 
BUILDING WIRE IPCEA. Rubber or VC, or Asbestos and VC 
ented , insulation; Braid, Neoprene Lead 


Sheath or interlocked Armor 

SERIES STREET LIGHTING CABLE 

IPCEA. Rubber or Thermoplastic 
CONDUIT including peas giant Thermoplastic 
SERVICE CABLES 
Service Entrance, Type SE Styles A, U. 
Type USE, Style RR Service Drop Type SD, 
Style SDC. Self-supporting Service Drop: 
Neoprene or Polyethylene Insulation; 
Rubber Insulation, Neoprene Sheath. 
TREE WIRE 
Rubber Insulated, Neoprene Sheath. 





Steel, Aluminum, 


Fiber, and Plastic 


Wire ¢ Cable A 
Condit» Plastic Pipe E CONDUIT & CABLE CO., INC. 


Brass and Copper Tube 


New Brunswick, N. J. 


Manufacturers of Arteries for Electricity, 


MUTT i Be Right! e - Liquids and Gases 
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11.82 Operation 


A. Visual System. 

When a patient requires assistance, 
he shall press a locking button, which 
shall light corridor dome lamp, utility 
Standardized Type RAL switches are dome lamp and associated room light 
built expressly for loop-through and in annunciator at nurses’ station and 
tap circuits such as shown here. Any momentarily sound buzzer signal at 
section of the loop can be isolated by | utility and nurses’ stations. The 
these switches or any load or main Substation | buzzer signal may be repeated by the 
tapped off the loop can be bypassed patient by pressing his calling button. 
without affecting service to remainder fasture The patients’ stations in wards shall 
of the loop. A ‘ Sees Uy a ‘ 

operate similarly to above, except a 
G&W Type RAL switches are stand- pilot lamp shall be lit in the patients’ 
ardized, which means faster and more , ! | station to identify to the nurse when 
dependable delivery as a result of as- | entering the room, which station in- 
sembly from factory component stock. | itiated the call. All lamp signals shall 


These switches are available in two a ik : : 
“aia : remain lit until the operated button is 
voltage #atings, 75 and 15 kv and will reset. The buzzers in the utility sta- 


carry and int t full 400- r " i 2 
tg : ee nie | tions and nurses’ station shall be 


equipped with cutoff switches to si- 
Write G&W for copy of STANRAL lence the buzzer during night duty, if 
Data Sheet giving more information desired. Accidental removal of the 
on Type RAL switches. patients’ calling-button cord set shall 
give the light signals as though the 


GaeW ELECTRIC SPECIALTY COMPANY patient had pressed his button, ex- 

3514 WEST 127th STREET © BLUE ISLAND, ILLINOIS cept that the buzzers in the system 
CANADIAN MFR. © POWERLITE DEVICES LTD. shall sound continuously. These sig- 

TORONTO, MONTREAL & VANCOUVER nals may be cancelled by the nurse by 

Superior quality standards — inspired specialized design a device in the receptacle of the pa- 
tients’ calling station, in event the call- 
ing-button cord set is intentionally 
removed from the wall. The patients’ 






























































TRANSFORMER HANGERS station shall be automatically restored 

| to an operating condition when the 
® Thiel Hangers are made to NEMA specifications. Heavy 
gauge steel construction, hot-dip galvanized for depend- 


able service and long life. Two styles complete with gal- into the patients’ station. Calls from 


calling-button cord set is replaced 
vanized bolts and nuts stocked for immediate shipment. Pp raheem is 
toilets are initiated by the patient 
In Stock For ri d x 
IMMEDIATE pressing a wall button, which shall 
DELIVERY light a red lamp in the corridor domes, 
utility stations, and nurses’ station an- 
move. c-1 3 fh i nine sitions ri aN and cause the omen in 
Trans- 75-10075-112'2 | Twe slese, for 9-80 KVA ’ e system to sound continuously, 
former KVA  KVA 1-Phase and 9-45 KVA Calls from operating, delivery 
ee ae 3-Phase transformers. rooms, etc, containing combustible 
Weight 46 Ibs. 100 lbs. [AL anesthetic agents, shall originate from 
lg HANGER KICKERS foot-operated explosion-proof stations 
4 Sizes to fit T-Type in these rooms and will give the same 
7 — indications as described for toilet sta- 
tions. 
B. Audio-visual system, reset only 
FASTENERS EASY-ON STRAPS EASY-DRIVE at bedside. 
For Electricians /NAIL-IT” When a patient requires assistance, 
a STRAPS he shall press a locking button, which 
Pat. No. 2632356 New Hump shall light corridor dome lamp, utility 
a oe er et | dome light and associated room lamp 
Electrical Fasteners That { shan | in nurses’ master station, and momen- 
| tarily sound buzzer signal at utility 
. and nurses’ stations. ‘The buzzer sig- 


5 #260. CLEV! : 
> PRIMARY HUMPED SIDES nal may be repeated by the patient by 


























For 4,000 Volt Medi “ SECONDARY ° . ° 
Voltage Primaries at Dead Pe, CLEVIS 32240 pressing his calling button. The pa- 
antsy, r= For use with Second. tients’ stations in wards shall operate 


ary Extension Bracket 


a ' or Direct Pole mount- smile ia, ? ° 
#545 C Adapter D> DEAD END EXTENSION BRACKET ing. similarly to above, except a pilot lamp 
é De 


Plate-Upper WITH #240 CLEVIS shall be lit in the patients’ station to 
#546 C Adapter A yy ery : a caer 
Plate-Lower Withstands 3/0004 leod™ identify to the nurse when answering 
mL ALLY maximum. Uses a mini Balla mail a4 (a) 144i. Ra the call from the corridor, which sta- 


mum of space on pole. ‘ . 
1417 MARKET ST. LOUIS 6 MO [Continued on page 269] 
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RCA SOUND SYSTEMS NOW MADE TO ORDER 
PLUG-IN ASSEMBLIES 











RCA’s new modular sound control systems offer three 
important advantages: 


1. Permit quick selection of assemblies to meet exact 
requirements. 2. Are unusually simple to operate. 
3. Provide greater reliability at lower cost. 


These new ‘“‘building block” systems from RCA are based 
on the five basic cabinets illustrated and a wide selection 
of standard assemblies which can be installed in many 
combinations—affording a high degree of flexibility. 


Flexibility of Design 


RCA’s Modular Sound Control System assemblies are 
mounted on 19 inch panels and stocked as standard units. 


Planning and specifying an RCA system is greatly simpli- 
fied—merely requires determining the functions to be 
accomplished by the sound system and selecting the 
standard assemblies and cabinet which best match the 
requirements. The specified elements are prewired with 
plug-in connections; are custom assembled by factory 
experts, and shipped ready for installation. Once one of 
these flexible systems is installed, the modular-construc- 
tion concept makes later expansion easy. Service, too, 
and parts replacement become greatly simplified. 





Simple to Operate 


Simple operation combined with flexibility are charac- 
teristic of RCA’s modular design. The number of op- 
erating controls, switches and knobs have been reduced 
to essentials without detracting in any way from the 
functions of the system. The program panel, for exam- 
ple, has only three controls. The intercom panel is 
equally simple and incorporates a combination monitor- 
loudspeaker and microphone. It also features RCA’s 
single “‘ALL-CALL” switch that instantly connects all 
loudspeaker locations for emergency announcements. 


Easy to Install and Maintain 


Reliable performance at lower cost is an inherent ad- 
vantage of these new systems. Installation is readily 
accomplished, since the systems are shipped with all units 
mounted in place. Before leavingthe factory, the individu- 
al assemblies are tested and the entire system is checked 
out to meet RCA’s rigid quality standards. Components 
are readily accessible for service and parts replacement. 


Assemblies for RCA Modular Sound Systems are illus- 
trated and briefly described on the next page. 





RCA MODULAR SOUND 


SYSTEMS 


MODULAR DESIGN FLEXIBILITY PERMITS CHOICE OF STANDARD OR 
CUSTOM SOUND SYSTEMS AT MODEST COST 


This deluxe 3-channel RCA Sound System illustrates 
the flexibility and convenience of modular design. The 
modular components of this system (tuner, program 
panel, intercom, etc.) may be varied in location in 
this console, or in the desk, rack, or turret cabinets also 
available. This flexibility allows the sound system spe- 
cifier to choose components for a system which meets 
the job requirements without paying premium prices 
for custom assembly. 


e Choice of standard or deluxe AM-FM Tuner. Extended 
.. APC 


audio-frequency range .. . extreme sensitivity . 


position for drift-free reception. 


e 16- or 26-key switchbank panels available for controlling 
program and communication. As many panels as needed 
can be specified. Optional light annunciators. 


e Simplified program panel contains only three control 
knobs: volume control; a combined monitor selector and 
distribution switch to control program distribution; and an 
input selector switch. All cabling terminates in plugs for 
easy connection. 


e Intercom panel includes a talk-listen switch and a switch 
for intercom—all-call selection. Monitor microphone built 
into the panel—separate desk microphone not needed. 


Extra Versatility Afforded by 
Wide Range of Components 


More than 500 individual audio products are offered by 
RCA to afford complete versatility of function and 
choice of performance quality. For school systems, fre- 
quently specified sound facilities include: Automatic 
4-speed Record Player (manual turntable provided with 
basic systems) ; High Fidelity Dual Track Tape Deck; 
Microphone Mixer Panel; Room Privacy Switches; 
Telephone Intercommunication facility. 


Detailed Information Available at Your Request 


For information and specifications on New Modular 
Sound Systems and their assemblies, write to RCA or 
ask your Sound Distributor. Four “Select-A-Guide” 
booklets have been prepared to illustrate and provide 
specification information on RCA Audio Products. 
These are available on request, and should be identified 
by form numbers. 


Modular Sound Select-a-Guide—3J3668 Rev. 2 
Microphone Select-a-Guide—3R3287 

Amplifier Select-a-Guide—3R3833 
Loudspeaker Select-a-Guide—3R3509 


Send requests to RCA, Audio Products, Building 15-1, 
Camden 2, New Jersey. 


THE MOST TRUSTED NAME IN ELECTRONICS 


RADIO CORPORATION 


Tmk(s) ® 


of AMERICA 
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tion initiated the call. All lamp signals 
shall remain lit until the operated : 2 


button is reset. The buzzers in the 


system shall be equipped with cutoff AUTOMATIC MAGNETIC 


switches to silence the buzzer durin 
night duty if desired. Accidental te- TRANSFER SWITCHES... CONTACTORS... 
moval of the patients’ calling-button 
cord set shall give the same light sig- ‘ ’ i 
nals as though the patient had pressed safeguard life, property, production. rugged durable design. 
his button, except that the buzzers = 

in the system shall sound continu- 
ously, These signals may be cancelled 
by the nurse by a device in the recep- 
tacle of the patients’ calling station 
in event the calling-button cord set 
is intentionally removed from the wall. 
The patients’ station shall be automati- Fe 
cally restored to an operating condi- | ee | MECHANICALLY HEC 
tion when the calling-button cord set | a 
is replaced into the patients’ stations. 
Calls from toilets are initiated by the 
patient pressing a wall bution, which 
shall light a red lamp in the corridor 
domes, utility stations and nurses’ 
master station, and cause the buzzers 
in the system to sound continuously. 
The nurse shall be able to establish 
two-way conversation with the patient 
after throwing a key or pressing a 
button associated with the lit room 
lamp on the master station and using 
the handset of the master station. The 
patient may carry on the conversation 
from his normal position in bed 
through the speaker-microphone of his 
station. When the conversation is 
completed, the nurse may request the 
patient to reset his button if a trip to 
the bedside is not necessary. Note: 
The following should be specified if 
the hospital has the requirement that 
the patients in private rooms shall be : 
able to prevent the nurse at the master ELECTRICALLY HELD ELECTRICALLY HELD 
station to listen-in or monitor his sta- 

tion without a call having been initia- Zenith Automatic Transfer Switches and Contactors are rated from 


ted by the patient. . 
It shall be possible for the patients 30 to 600-amps., 250 and 600-v. operation. 


in private rooms to obtain privacy 


from the nurse monitoring his station QUICK DELIVERY « Designed to YOUR specifications 


by a switch on the patients’ room sta- 
tion. Throwing this switch to the Zenith has been engineering and manufacturing a complete line of 


Privacy postion will pacvent the electromagnetic controls and timing devices for over 35 years. 
nurse from listening to the patient’s 


station, but shall not prevent the nurse es 
from speaking to the patient. (This @ Automatic Transfer @ Special Relay Write for 64-Page Engineering 
feature is desirable so that the nurse Switches Controls Reference Catalog ~~ 


may request the patient to throw his © teemtes @ Program Clocks | fied ph 
ed phone 


privacy switch back to normal so that ys - © interval Ti é 
a call placed by patient may be heard.) oe nterval Timers | directory for 


Calls from operating, delivery @ Magnetic Contactors © Reset Timers your factory 
rooms, etc., containing combustible | @ Cycle Timers POPTORSREEES. 
anesthetic agents, shall originate from 
foot-operated explosion-proof stations 
in these rooms and shall give the 
same indications as described for toilet 
stations. 

Failure of the amplifier or audio | 152 WEST WALTON STREET ° CHICAGO 10, ILLINOIS 


, a } ’ ; " 
[Continued on page 27 0] Telephone: Michigan 2-3322. .Cable: Zenelec 


engineered to assure continuous power, reliable power switching, 








ELECTRICALLY HELD 


a 


AE Bs 
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Be Sure with Field Tested 


MINERALLAC 


NO.100 
COMPOUND 
“PULL-IN” 


Po ee 


Cuts Costly Minutes from Every ‘‘Pulling Job’’ 


For Use on Rubber, Synthetic, Plastic 
or Lead Covered Wire and Cables 


MinerartA’sé 
“PULL-t8 


\q 
| COMPOUND 


AVAILABLE IN PINT, QUART, 2 GALLON, GALLON, 
5 GALLON CONTAINERS AND 50 GALLON DRUMS 


Minerallac ‘“‘Pull-in’’ Compound No. 
100, approved by Underwriters’ Labo- 
ratories, was especially developed to cut 
costs and speed up electrical installa- 
tions. It lubricates thoroughly, thus re- 
ducing tensions on hard pulls and facili- 
tating easy pulling of wires and cables 
into conduits. 

You can be sure of Minerallac Com- 
pound No. 100... it has been field 
tested for years. Here are a few exclusive 
features of Compound No. 100: 


e Non-injurious to wire 
or cable! 


e Non-injurious to skin 
--. Non-toxic! 


e Contains no petrole- 


e Easily applied by 
hand! 


e No offensive odors! 


e Will not dry out or dis- 
um products! integrate in the can! 


e High in lubricating Will not run, drip or 
value! stain! 


Order from Your Electrical Wholesaler 
LITERATURE OR SAMPLE ON REQUEST 


MINERALLAC ¢Govie COMPANY 


ESTABLISHED 1894 
25 N PEORIA STREET « CHICAGO 7, ILLINOIS 
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circuits of the system shall not prevent 
the lamps of the system from regis- 
tering. 

C. Audio-Visual, reset at nurses’ 
station, system. 

When a patient requires assistance, 
he shall press a pendant-type momen- 
tary call button, which shall light cor- 
ridor dome light, utility dome lamp 
and associated pilot lamp on master 
station, and momentarily sound buzzer 
signal at utility and nurses’ station. 
Nurse shall establish communication 
with patient by throwing the key 
switch or pressing button associated 
with the lighted pilot lamp on the 
master station; and as soon as the 
nurse starts a conversation with the 
patient, all lamps shall be automati- 
cally reset. The call may also be 
reset at the bedside by pressing the 
reset button in the patients’ station. 
The nurse may monitor any room by 
merely throwing that room key on 
the master station. Patients’ privacy, 
when required, may be obtained, de- 
pending upon the type of system spe- 
cified as follows: (Specify one type of 
privacy.) 

Type 1. By a green pilot lamp on 
the patients’ station being lit whenever 
nurse monitors that station. 

Type 2. By a privacy switch on 
the patients’ station which when 
thrown, will prevent nurse from listen- 
ing to room, but will allow nurse to 
talk to patient. This is desirable so 
that nurse may request patient to re- 
store privacy switch to normal so that 
a call placed by patient may be 
answered. 

All cord-jacks shall be equipped 
with safety feature which automati- 
cally lights all lights and continuously 
sounds all buzzers when cord is acci- 
dentally removed from jack. If cord 
is to be removed for cleaning or serv- 
icing, a plug shall be inserted into 
the jack of the patients’ station. 

Wall-type locking button stations in 
toilets and baths shall light red lamps 
in corridor, utility and master station 
and sound all buzzers continuously 
until reset. Foot-operated explosion- 
proof station shall give same operation 
as toilet stations in operating and 
delivery rooms. 

Failure of the amplifier or audio 
circuits shall not prevent the lamps of 
the system from registering. 

D. Psychiatric-ward alarm system. 

Before entering a room, the nurse 
operates key switch at room entrance 
station, which shall light the white 
lamp in corridor dome and white room 
indication in nurses’ station annunci- 
ator, and energize the calling button 

[Continued on page 272] 





...and for 


NEARBY 
SERVICE... 


Black & Decker 


tools. Black & Decker 
maintains 50 factory service 
branches plus authorized serv- 
ice stations to give your B&D 
tools the attention mechanical 
products need periodically. 
Keep your B&D tools in top 
condition, on the job all the 
time. 

Only factory parts and fac- 
tory-approved methods are 
used. Fast service and reason- 
able cost, always. 


v SWIFTY SERVICE says 


FREE TOOL INSPECTION 
no cost, 
no obligation. 


STANDARD B&D 
GUARANTEE after 
completion of all 
recommended 
repair work. 


You’ll find the loca- 

tion of the nearest 

B&D repair facility 

in the Yellow Pages under ““Tools- 
Electric,’’ or write for address to: 
THE Biack & DECKER MF. Co., 
Dept. 1205-S, Towson 4, Md. 


(5. 








Block Decker,/ 
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Sabre Saw cuts clean through everything 


Drilling hard-to-reach spots or sawing through 
materials of any kind. . . Black & Decker 
gives you the tools and attachments to speed 
up the job, cut down the cost. The new B&D 
Right Angle Drill Attachment turns a straight- 
drilling B&D %” Drill into a versatile-drilling 
tool that can go around or in between pipes, 
joists and corners. It can reduce the drill’s speed 
in half .. . or step it up to twice its RPM’s. 
You can move its handle handily to either side 
. .. take it off for more room. 


To cut through wood, metal and plaster... 
you do it faster with the Black & Decker Sabre 
Saw’s exclusive long-stroke action. Unique 
rock ’n’ lock shoe design, a blade spindle that 
turns 90° and 180°, a safeguard blade guide 
for up-front control... all give you sure cut- 
ting accuracy, solid sawing performance. 


Black & Decker tools and attachments are 
sold at leading distributors everywhere. For 


sales or service, look in the Yellow { toms 
Pages of your telephone book under | Bxctnic 


Black s Decker 


CUTS MAN-HOURS TO MINUTES 


The Black & Decker Mfg. Co., Dept. 1205 
Towson 4, Md. (In Canada: Brockville, Ont.) 


(0 Please arrange for a demonstration of. 


() Please send me more information on 


© Hammers 





This is the 
little fella 


that cut 
starter failures 
by 98% 


See it? That condenser up there isn’t 
paper (the usual thing), but ceram- 
ic. It’s in every Sylvania starter and 
the difference it makes in perform- 
ance will surprise you. 
A two-year test in one manufactur- 
ing plant showed Sylvania fluores- 
cent starters had only 1 failure out 
of 340 starters. Conventional start- 
ers with paper condensers had 51 
failures out of 330 starters. 
Paper can’t stand up as well to heat, 
cold, moisture. Ceramic condensers 
do. Another reason why Sylvania 
alone can give you an exclusive 
Certified Performance Policy guar- 
anteeing: “If at any time, in your 
opinion, any Sylvania Fluorescent 
Starter fails to give satisfactory 
service during the 12 months from 
date of purchase, it may be returned 
to the supplier for full refund of 
purchase price.” ; = 
Yes, Sylvania lowers your niga 
TCL (Total Cost of Light- |”! 
ing). That means lower fw 4 sah 
cost of lamp plus power Bec8 
plus MAINTENANCE. Try || “~" 
Sylvania next time you | 
SYIMANLA 
need starters! eS 


SYLVANIA 


GENERAL TELEPHONE & ELECTRONICS @) 


Lighting Division, Sylvania Electric Products Inc., 
Dept. 15, 60 Boston St., Salem, Mass. 
in Canada: Sylvania Electric (Canada) Ltd., Montreal, 
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in the room. Should nurse need as- 
sistance when in the room, she touches 
the calling button, which shall light 
the red lamp in corridor dome and red 
room indication in nurses’ station an- 
nunciator, and sound the alarm bell in 
the annunciator and all other alarm 
bells as shown on the plans. These 
lamps and audible signals cannot be 
cancelled until the room entrance sta- 
tion is reset by key. 


11.83 Equipment 


Aa. Install in all private rooms as 
shown on the plans, a nurses’ calling 
station consisting of a receptacle for 
the calling cord mounted on a single- 
gang subplate to which there shall be 
installed a stainless-steel wall plate. 
The station shall be complete with de- 
tachable calling-cord set, consisting of 
plug, 6-ft 5-conductor cord and dur- 
able locking button with reset feature. 
This cord set shall be interchangeable 
with the double cord sets specified for 
semi-private rooms (Ab) as to mount- 
ing in the station receptacle. 

Ab. Install in all semi-private rooms 
as shown on the plans, mounted be- 
tween the beds, a nurses’ calling sta- 
tion of the same type as specified for 
private rooms (Aa), except a double 
cord set shall be furnished. This dou- 
ble cord set shall be interchangeable 
with the single cord sets as to mount- 
ing in the station receptacle. 

Ac. Install in all wards or rooms 
having more than one pair of beds, 
as Shown on the plans, nurses’ calling 
stations similar to those specified for 
semi-private rooms (Ab), except that 
the station shall also include a pilot 
lamp. 

Ad. Install in all toilets and bath- 
rooms as shown on the plans a (1) 
wall, type locking button (2) pull cord, 
nurses’ calling station mounted on a 
single-gang subplate with stainless- 
steel wall plate. 

Ae. Install on each porch or bal- 
cony as shown on the plans, a nurses’ 
call station similar to that specified for 
the private rooms (Aa), except that it 
shall be weatherproof and provided 
with screw-on cover for the receptacle, 
rubber gasket between the wall plate 
and the wall, and the cord set shall be 
15 ft long. 

Af. Install in operating, delivery 
and other rooms having combustible 
anesthetic agents, a foot-operated ex- 
plosion-proof station. 

Ag. Install in the corridor over each 
patient’s room or ward as shown on 
the plans, a dome-type corridor sta- 
tion. This station shall consist of a 
lamp, mounted on a 2-gang subplate 

[Continued on page 274] 


New equipment added to our plant 
facilities makes it possible for us to 
produce threaded rod more econom- 
ically than ever before. In turn, we're 
passing the savings on to you. Check 
with us for very competitive prices. 


Another advantage of buying from 
Paine is the easy-to-identify color cod- 
ing of all threaded rod cartons. Helps 
you to quickly locate the size you need. 


Paine Threaded Rod is manufactured 
from high quality basic wire and has 
rolled threads. Rods can be bent with- 
out heating to make “U” Bolts, Eye 
Bolts, etc. 


All standard thread sizes and lengths 
are available from Paine. Special sizes 
and lengths will be made to your spec- 
ifications. Insist on high quality and 
low prices. Order Paine Threaded Rod. 


STOCK LENGTHS— 
(Steel, Plated, and Brass) 


6’ | 10’ 





x 
be 4 





6-32 
8-32 
10-24 
10-32 
12-24 
1/4-20 
5/16-18 
3/8-16 
7/16-14 
1/2-13 
5/8-11 
3/4-10 
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Paine offers a complete range of sizes 
in big washers, big square or hexagon 
nuts, standard wrought washers and 
hexagon steel, unplated rod couplings. 


THE PAINE COMPANY 


20 Westgate Road 
Addison, Illinois 
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UP-THE-SIDE... 


mO)03KS)/9)= 


ere DON NEE | sete) |B) a 


Only new Sylvania Banner Mercury Lamps deliver 
all these advantages for indoor-outdoor lighting: 


1. Longer life! Now extended to 12,000 hours. With greater 
maintained brightness giving a dividend of 17% more light 
during life than standard mercury lamps. 

2. More light! Almost triple the light of incandescents on the 
same power! Makes Banner Mercury Lamps ideal for street 
lighting, facades, industrial installations. 

3. Ruggedized construction! Shocks, vibrations, fiercest 
weather don’t stand a chance. Hard glass shell protects on 
the outside; welded multiple supports, springs protect on the 
inside, assure longer life. 


4. Life recording base! Unusual feature saves time, paper 


work by letting you scratch installation date in numbers right 
on base of lamp. 


5. Certified Performance Policy guarantees: “Banner 
Mercury Lamps may be returned to the supplier for full 
exchange if they fail in less than 1000 burning hours, and 
thereafter (up to 5000 hours) for pro-rata exchange, in 
accordance with a pro-rata exchange value table set forth 
clearly in the policy form.” 





PLUS Lowest TCL (Total Cost of Lighting), which 
means cost of lamps plus power plus mainten- 
ance. Get the most light for your money. Call your 
Sylvania representative. Or write: Lighting Division, 
Sylvania Electric Products Inc., Dept. 15, 60 Boston St., 
Salem, Mass. In Canada: Sylvania Electric (Canada) Ltd., 
Montreal. 








SY LV, 


SUBSIDIARY OF 


GENERAL TELEPHONE & ELECTRONICS 
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Make your underground primary system operation 


FLEXIBLE with GaW SECTIONALIZING BOXES 


Maximum flexibility in planning and op- 
erating underground primary cable sys- 
tems is found when G&éW Sectionalizing 
Boxes are used. Sections of cable can be 
isolated or reconnécted ‘quickly and in- 
expensively merely by removing or insert- 
ing links in the cable boxes. Breaking 
and remaking cable joints for cable fault 
location or repair is no longer required. 
Added bonus is that remainder of circuit 
can be returned to service during emer- 
gency operations. 





GéeW Sectionalizing Boxes are available 
for any conceivable number of cables and 
can be furnished with blank ways for ad- 
dition of future circuits. All boxes are 
hermetically sealed and submersible. 
Standard types are available for opera- Typical circuit using G&W Sectionalizing Boxes 
tion to 34.5 kv. 





MAIN NK BOX 


ae G&W ELECTRIC 
Write to G&W for additional information bdaad SPECIALTY COMPANY 
on G&W Sectionalizing Boxes or call the 3514 WEST 127th Street + BLUE ISLAND, ILL. 


ak that oak pee CANADIAN MFR. » POWERLITE DEVICES LTD. 
WORTESE L5G W SHIES ECPEASCRIELITS. TORONTO, MONTREAL & VANCOUVER 











superior quality standards — inspired specialized design 


BB6I-1_ J 





GROUND 


Three-Phase 

Ground Detector 
MODEL “VAP” (480 V.) 
Illustrated. 


Positive detection of ground fault to prevent 
unscheduled shutdown and possible hazard, 
damage and expense. 


Write today for literature - =. 





on the Erickson line = & 
of Ground Detectors. = 
i" wecks ou 
Manufacturers of Pane! Boards « AM Sad tir ae sel id ld bated 


ment ¢ Ground Detectors. 4460 N. ELSTON AVE ¢ CHICAGO 30, ILLINOIS 
SPring 7-8670 








and a stainless-steel 2-gang plate hav- 
ing mounted thereon a glass or trans- 
lucent plastic dome hinged and fas- 
tened to the plate. For those patients’ 
rooms having toilets, the station shall 
contain a red and white lamp with 
horizontal barrier between the lamps, 
under the dome. 

Ah. Install in the utility, diet 
kitchen, duty rooms, etc., as shown on 
the plans, a station consisting of a 
3-gang subplate mounted thereon a 
buzzer with cutoff switch and two 
lamps (one red, one white) and 3-gang 
stainless plate, mounted thereon a 
hinged glass or translucent plastic 
dome having horizontal barrier be- 
tween the two lamps. 

Ai. Install at the nurses’ station on 
each floor as shown on the plans, a 
flush lamp annunciator with metal 
trim and hinged door. The annunci- 
ator shall contain the necessary num- 
ber of room indications to receive the 
calls from all rooms (one per room) 
having calling stations, which shall in- 
dicate the room number by a white 
lamp behind a translucent marking 
plate. Calls from the toilets shall be 
indicated by a red lamp behind the 
translucent marking plate. These plates 
shall be easily removable for lamp tre- 
placement. The annunciator shall 
contain a buzzer with cutoff switch, 
accessible from the front. 

Aj. All lamps and signals in the 
system shall be 24-volt secondary of 
a heavy-duty signaling transformer as 
indicated on the plans. This trans- 
former shall have sufficient capacity 
to light one-fourth of all the lamps in 
the system on that floor. There shall 
be at least one transformer of this type 
on each floor. The primaries of all of 
these transformers shall be connected 
to the 115-volt, 60-cycle lighting 
supply. 

Ba. Install in all private rooms as 
shown on the plans, a nurses’ calling 
station having subplate construction 
for mounting on multi-gang outlet 
boxes. Mounted on the subplates, there 
shall be a receptacle for the calling 
cord and a sensitive microphone- 
speaker protected by a metal grille. 
(Note: If the privacy feature is re- 
quired, insert the following: A privacy 
switch shall be included on the station 
so arranged that when thrown to the 
“Privacy” position, it shall prevent the 
master station from listening to this 
station; however, this shall not prevent 
the nurse at the master station from 
speaking to the patient.) The faceplate 
shall be stainless steel. The station 
shall be complete with detachable call- 
ing cord set, consisting of plug, 6-ft 

(Continued on page 276] 
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FROM THE MANUFACTURERS 
OF CONDUIT SINCE 1912... 


HIGH QUALITY 


RIGID 
STEEL 
CONDUIT 


A TYPE TO MEET 
ALL REQUIREMENTS 


HOTKOTE-—Special, hot-galvanized exterior and 
interior surfaces provide bond with concrete and 
allow easy pulling of wires. Threads hot gal- 
vanized after threading to prevent rusting. U/L 
Approved and meets Fed. Spec. WWC 581c. 


GALVAKOTE—Electro-plated exterior, including 


threads, prevents corrosion, assures long life. 
Interior surface evenly coated with baked-on 
enamel to provide smooth finish for easy “fishing”. 
Will not flake or chip. U/L Approved and meets 
Fed. Spec. WWC 581c. 


ENAMELKOTE—Both interior and exterior sur- 
faces coated with high-grade, baked-on black 
enamel. Bends, cuts and threads easily without 
flaking. Accurately cut standard gauge threads. 
U/L Approved and meets Fed. Spec. WWC 571a. 


And to complete the conduit line... 


ELECTRICTUBE EMT—Satin-finish, close- 
grained, electro-galvanized EMT has exceptional 
corrosion-resistant life. Super-smooth interior sur- 
face permits easy fishing of wire. Bends easy... 
saves money on job. U/L Approved and meets 
Fed. Spec. WWT 806b. 


ALUMINUM—Lightweight, corrosion-resistant, 
easy to bend and cut. Color-coded thread pro- 
tectors. Cuts handling and labor costs. Conven- 
iently packaged in 10’ lengths in all diameters. 
U/L Approved. 


DISTRIBUTED IN ALL 50 STATES 
AND THROUGHOUT THE WORLD 


CLAYTON 
MARK 


& COMPANY 
1903 DEMPSTER STREET - EVANSTON, ILLINOIS - USA. 


4540 
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this 
UNIPAK® 


can 


INCREASE 
YOUR 
ELECTRICAL 
CAPACITY 
BY 20% 


It’s no secret. It’s one of Sprague 
Electric’s power factor correction 
capacitors — proved in engineering 

rinciple . . . made by the world’s 
argest capacitor manufacturer . . 
tisted by Underwriters’ Laboratories 
... used by leading manufacturers the 
world over. Here’s why— 

Motors and similar equipment in 

our plant use both kilowatts (work- 
ing current) and kilovars (magnetiz- 
ing current). The kilowatts you buy 
from your electric company. The kilo- 
vars you can best supply yourself with 
Sprague power factor correction Ca- 


pacitors. And the more you supply, 
ess the 


greater your useful power, the 


load on present wiring, the lower | 


your electric bill. 


You can get a free estimate of po- | 


tential savings in your plant, or litera- 
ture giving more details by writin 


Sprague Electric Co., 333 Marshall | 
Street, North Adams, Massachusetts. | 


In Canada, write John R. Tilton Ltd., 


51 McCormack St., Toronto 9, Ont. 


SPRAGUE 


world s largest capacitor manufacturer 


| 


| 








More than ever before 


New Autocall 800 Series Paging 
Systems are as modern as tomorrow... 
enhance any office decor... offer every 
coded paging convenience to improve 
communications. 


Here’s a brand new opportunity for 
replacement business as well as new in- 
stallations, for many companies in your 
area have outmoded systems... want 
both the new features and the modern 
new Central Sending Stations. 


You can develop this plus business 
with minimum sales time and expense. 
Autocall provides complete literature 


THE AUTOCALL COMPANY e SHELBY 9, OHIO e SALES OFFICES IN PRINCIPAL CITIES 
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 AUTOCALL 
PAGING SYSTEMS can add to your profits! 


e ¥ r,.* 
a @ 


...everything you need to promote, 
quote and install this much needed 
equipment...and there is a nearby 
Autocall representative ready to give 
you the sales assistance you need. 


A letter or a phone call will get you 
the facts. 


flutocall 


PAGING SYSTEMS 
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5-conductor calling cord and durable 
locking button with reset feature. 

Bb. Install in all semi-private rooms, 
as shown on the plans, mounted 
between the beds, a nurses’ calling 
station of the same type as specified 
for private rooms (Ba), except a 
double cord set shall be furnished. 

Bc. Install in all wards or rooms 
having more than one pair of beds 
as shown on the plans, nurses’ calling 
stations of the same type as those 
specified for semi-private rooms (Bb), 
except that the station shall also in- 
clude a pilot lamp. 

Bd. (Same as paragraph Ad.) 

Be. (Same as paragraph Ae.) 

Bf. (Same as paragraph Af.) 

Bg. (Same as paragraph Ag.) 

Bh. (Same as paragraph Ah.) 

Bi. Install at the nurses’ station as 
shown on the plans, a master station, 
portable type, having an indicating 
lamp for each room having a speaker- 
microphone station (Ba, Bb, Bc) and 
associated keys or buttons. The master 
station shall be complete with a hand- 
set, supervisory lamp, emergency 
lamp, buzzer with cutoff switch and 
switch on front for varying the sensi- 
tivity of the bedside speaker, amplifier 
with cord and plug. A flush (or sur- 
face) terminal box shall be installed 
as shown on the plans to accommodate 
the system wiring to the calling sta- 
tions and shall be connected to the 
master station by flexible cables. 

Bj. (Same as paragraph Aj.) 

Ca. Install in all private rooms a 
nurses’ calling station as shown on the 
plans having subplate construction. 
Mounted on the subplate there shall 
be a receptacle for the calling cord, 
a sensitive microphone-speaker, relay 
with protective cover, reset button and 
terminal strip. (Note: If Type 1 pri- 
vacy is specified in operation, insert 
the following, “and green pilot lamp.” 
If Type 2 privacy is specified insert the 
following, “and privacy switch.”) The 
faceplate shall be stainless steel. The 
station shall be complete with cord 
set, consisting of momentary pushbut- 
ton, 6-ft of cord and plug. 

Cb. Install in all semi-private 
rooms, a nurses’ calling station 
mounted between the beds as shown 
on the plans a nurses’ calling station 
which is the same type as those in- 
stalled in private rooms (Ca) except 
it shall have two calling cords, 

Cc. Install in all wards or rooms 
having more than one pair of beds, as 
shown on the plans, nurses’ calling 
stations of the same type as (Cb) 
except that the station shall also in- 
clude a pilot lamp. 

[Continued on page 278] 
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The consistent selection of Paranite 

by Power Users in all parts of the country 

is significant of its dependability. 

Producing reliable, high-quality power cable 
; has been a Paranite specialty for 71 years... 
...@ natural selection from 600 volt network through 28,000 


} ; volt power cable. You can depend upon it... 
is proven-quality —_ “If it’s Paranite, it’s right.” 


RANITE POWER CABLE 


lele], bate] & STREET NETWORK SERVICE AIRPORT POLE AND 
VOLTAGE CABLES LIGHTING CABLE LIGHTING BRACKET 
CABLES CABLES CABLES 


When dependability 


is of vital nature 


The Enrico Fermi Atomic Power Plant 
near Monroe, Michigan, operated by the Power 
Reactor Development Company and the 

Detroit Edison Company. Paranite was 

selected to supply 600 V. network and 

5,000 V. shielded cable for the nuclear 

section. Illustrated at right is 

atypical Paranite Power Cable. 


Indian River Generator Plant 


of the Orlando, Florida, Utilities Commission. 
From transmission line ...to power cable 

..- through control cable... Paranite 

was specified to carry the load in serving 

this growing area. Illustrated at right 

is one of Paranite’s complete 

line of 600 V. Network Cable. 


Rian | 
aa te bat Tt Oe Wisg 
es ay 2 Magy ry 





Missile Bases 


provide another example of the widespread 
and diversified use of Paranite in power 
distribution throughout the nation. 
Paranite Control Cables are produced 

in a complete range of insulation and 
jacket types. lilustrated at rightis a 

typical Paranite Control Cable. 


For more information on high Since 1890 

voltage, control, street light- 

ing, network, service and air- PARANITE WIRE & CABLE DIVISION 
port cables contact your local 

Paranite representative ... or ESSEX WIRE CORPORATION, Marion, Indiana 

write Paranite Wire and Cable 

Division, Dept. 204, 2601 S. MANUFACTURING PLANTS: Marion, Ind.; Jonesboro, Ind.; Tiffin, Ohio; Anaheim, Calif. 


Adams St., Marion, Indiana. Sales Offices and Redistribution Warehouses in all Principal Cities 
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All-Purpose, 
Weatherproof 


© For Mobile Home Parks 
© Farm and Ranch use 
® Outdoor Construction 


MODEL "50-15" solves power problems for Mobile 
Home Parks because it receives a wide variety of plugs. 
Offers a 50 amp. 250 volt 3-wire power receptacle, and 
a 15 amp. grounded duplex receptacle. Protected with two 
50 amp. circuit breakers and fuse. Ample space for 
plug-in adapters when needed. Top hub and bottom knockouts 
facilitate overhead or underground connections. Completely 
weatherproof. Cover closes and can be padlocked when 
: in use. Cords hang through rounded cord slots. 


MODEL 34 offers 15 amp., 125 volt grounded 
duplex receptacle with 15 amp. fuse protection. Sixteen 
other “Hoffman” power outlets are available with 
‘ choice of 15, 20, 30, 35 and 50 Ampere receptacles 
¥ a to fit your exact needs. Write us, 


Stocked and sold by 
offman leading electrical distributors. 
ENGINEERING CORPORATION 


ECM-115. ANOKA, MINNESOTA, Phone: HArrison 1-2240 














(4244545455442. 
GPOCCCCCCCCCE 


The proven fastening device... - 3 

° . ings spring to 
for use on Tile, Hollow or Thin , \ open position in- 
Walls, Sheet Metal, etc. . \\ stantly — grip 


firmly when bolt 
is tightened. 





NOTHING 
HOLDS AS 
. Established over the years as WELL AS 
a most reliable fastener. Fur- ACKERMANS 
nished in a variety of sizes, and 
with various types of screw 
heads, to take care of a wide 
range of applications. Sturdily 
built to withstand severest of 
strain. Easily installed. 























Write for new catalog covering Complete Line of Fastening Devices 


625 WEST JACKSON BLVD., CHICAGO + 55 PARK PLACE, NEW YORK 
ORIGINATORS OF THE EXPANSIVE SCREW ANCHOR 





| 
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Cd. (Same as paragraph Ad.) 

Ce. (Same as paragraph Ae.) 

Cf. (Same as paragraph Af.) 

Cg. (Same as paragraph Ag.) 

Ch. (Same as paragraph Ah.) 

Ci. (Same as paragraph Bi.) 

Cj. (Same as paragraph Aj.) 

Da. Install in corridor outside each 
room as shown on the plans, a room 
entrance station, including cylinder 
key switch, relay and terminal strip 
with stainless-steel wall plate. All 
fastening screws shall be tamperproof 
type. 

: De. (Same as Ag with red and white 
lamps.) 

Dd. (Same as Ai, having red and 
white lamps under each marking plate 
and with bell in lieu of buzzer and 
without cutoff switch.) 

De. Install in the corridors and at 
places shown on the plans at 10-in. 
vibrating alarm bell in flush box with 
grille front. 

Df. (Same as paragraph Aj.) 


11.84 Wiring 


All wiring shall be of the approved 
type and shall be installed in accord- 
ance with the wiring diagram and in- 
structions of the manufacturer. 


11.9 Television Systems 


11.91 Antenna System 


Furnish and install a (trade name 
and/or number) television antenna 
system as manufactured by (name of 
manufacturer) described in these spec- 
ifications and indicated on wiring 
plans. The system to be wired and 
installed in accordance with the manu- 
facturer’s specifications and left com- 
pletely equipped and in first-class 
operating condition. 

A. Television antenna system, am- 
plified: Install custom-built television 
antennas for channels (mention chan- 
nel numbers) as desired. There shall 
be installed six antennas on each mast 
with coaxial cable to each apartment, 
each antenna shall be designed to 
match the coaxial cable transmission 
line. The quality of the television sig- 
nal for each channel received shall be 
equal or superior to that which could 
be obtained by the use of an individ- 
ual antenna for each outlet. Wiring 
from each antenna to the amplifier 
units shall be in a coaxial cable as 
recommended by the manufacturer. 
The system shall be complete with 
television set outlets and ground wire. 
The antennas shall be properly sup- 
ported and braced. They shall clear 

[Continued on page 280] 
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bonus NO. 1... EXTREME QUIETNESS 

Quiet transformer operation with low loss isa blessing and a real source of 
satisfaction to building owners, managers, top executives, employees and patrons. 
Therefore a superior low noise level is an extremely important reason why you 
should specify and/or install PTC transformers on all jobs. 

Look at these PTC low noise levels as they compare with present and recom- 
mended NEMA specifications. 





Precision Average Sound Level 
Stondard Design Special Design 


Present 
NEMA 


KVA 
Transformer Rating 


9~30 50 40 34 
374-1124 55 42 38 
125 —167 60 4A 42 
200—300 62 48 46 























To recognize the extreme quietness of PTC transformers it is best to compare 
them in decibel sound level ratings with those of typical sounds familiar to every- 
day life. 

FOR EXAMPLE: 

60-70 decibels—the sound of one typewriter or average traffic sounds 100 ft. away. 

50-60 decibels—the sound of a vacuum cleaner or moderate restaurant clatter. 

40-50 decibels—the noise to be found in an average residence or in normal conver- 
sation. 

30-40 decibels—low conversation in a residence in the evening. 


bONUS NO. 2... EFFICIENCY 


Transformer losses cost money. Precision transformer cores 1) use the lowest 
loss steel available. Precision transformers are wound with low resistance copper 
wire and designed for the greatest possible operation economy. These features 
reduce losses and save dollars not once, but year after year. 


bONUS NO. 3... OVERLOAD CAPACITY 


Precision transformers are designed with large open ducts for efficient cool- 
ing and operate at lower temperatures than specified in national standards. 
Superior PTC insulation materials, varnishes and wire enamels actually permit 
operating temperatures in excess of these standards with no loss of life. These 
factors together with low losses give Precision transformers unequalled ability to 
handle overloads. 


bon US NO. 4... DEPENDABILITY AND LONG LIFE 

Dependability and long life can result only from ADVANCED DESIGN and 
BUILT-IN QUALITY. PTC transformers excel because they are constructed to 
meet the varying conditions under which they must be used. Additional PTC 
features are: 


@ Core laminations are clamped together with structural steel 3) rather than 
formed sheet steel for more rugged construction. 

@ Glass laminate duct spacers used provide greater toughness, rigidity, 
dimensional stability, and moisture resistance far in excess of wood or paper 
phenolic laminate spacers. 

@ Coils are thoroughly clamped and braced around the core with fibre-glass 
laminate insulating blocks resulting in greatest structural and tensile 
strength. 

@ Coils are made with an interlayer and interwinding insulation of Mylar- 
Quinterra and glass, assuring high dielectric strength, low moisture absorb- 
tion and high temperature stability characteristics. 


IP 


TRANSFORMERS 


when you specify | 
and/or install 








bDONUS NO. 5... REDUCED INSTALLATION EXPENSE 


Well designed and easily accessible mounting pro- 
visions together with ample connecting space and simple 
wiring termination mean neater installations at lower 
than normal cost. 


bonus NO. 6... THE ONLY 5-YEAR 
UNCONDITIONAL GUARANTEE IN THE INDUSTRY 


Your reputation as an electrical engineer or contrac- 
tor depends upon YOUR ability to stand firmly behind 
your recommendations and installations. 

It is reassuring to know that PTC transformers work 
because PTC people make them work — then stand un- 
conditionally behind them. 

WHISPER-QUIET INSIDE-THE-WALL INSTALLATION 

Precision Transformer Corporation has developed a 
unit which installs inside-the-wall in otherwise unusable 
space. Precision’s ““HUSH-FLUSH” design permits easy, 
full accessibility, lowest noise level close to lead power 
service. Saves material and labor costs. Ideal for schools, 
libraries, hospitals, churches, theatres, etc. — wherever 
noise must be elirninated. 

Complete Line —DRY and LIQUID Types 

Whatever your transformer needs, there is a depend- 
able, quiet, long-lasting dry or liquid type transformer 
..- more than 4,000 models ranging from \ to 5,000 KVA, 

Write today for 4-page brochure providing details on 
the PTC line. 


PRECISION TRANSFORMER CORP. 


* QUIET 
e EFFICIENT 
e DEPENDABLE 


2483 GREENLEAF AVENUE ELK GROVE VILLAGE, ILLINOIS 
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For - the finest in lighting 


4y...GO0D Luminaires 


Designed & Engineered— 
for high lighting efficiency 


GOOD complete line quality lumi- 
naires, are available in a wide variety 
of widths—length and tandems for 
fluorescent, slimline, high output or 
power groove lamps. They meet or 
surpass your most exacting require- 
ments for any lighting installation— 
On your next lighting job see GOOD. 


11.0 Signal 





the roof by at least 15 ft and be 
arranged so that there will be no in- 
terference between antennas. Outlets 
shall be installed at locations shown 
on plans, 


11.92 Equipment 


Aa. Install in each suite where 
shown, a television set outlet on single- 
gang metal (or plastic) plate for con- 
necting the set to the antenna. 

The outlet device for television shall 


be designed to completely isolate all 
apartments from each other, so that a 
short circuit, open circuit or a defec- 
tive television receiver connected to 
any receiver outlet, shall not affect the 
operation of any other television re- 
ceiver connected to the system. The 
receiver outlet shall have a compen- 
sating attenuation network, so that 
the signal level in the last apartment 
on the coaxial transmission line will 
be approximately the same as that of 
the first apartment on the transmission 
line. The signal level at the outlets 
shall not be less than 1,000 micro-volts 
on the various television channels. 

Ab. Install a multi-channel ampli- 
fier where shown in ventilated steel 
cabinet. This shall consist of a heavy- 

: cesar = - duty power-supply unit, a separate 
amplifier for each television channel 
D '@) T C @) D E C OV E oy 6 and a separate amplifier for the FM 
channel. Provision shall be incorpo- 
rated in the amplifier so that additional 
television channels may be installed if 
necessary in the future. The amplifier 
shall be designed for continuous duty 
and shall consume not more than 300 
watts of power when operated on a 
125-volt 60-cycle line. A filter shall 
be incorporated to eliminate all FM 
and diathermy interference from the 
television channels. 

Ac. Distribution equipment and line 
splitters for supplying branch feeders 
from the main trunk line may be 
either electronic or passive. Each 
feeder line shall be completely isolated 
from any other feeder line. They shall 
be completely wired in suitable steel 
cabinet and equipped with coaxial re- 
ceptacles and plugs for connection of 
incoming and outgoing cables. All 
wiring from amplifiers to distribution 
and from distribution equipment to 
outlets shall be coaxial transmission 
cable. 

Ad. Install where shown on roof, 
necessary number of antennas to pro- 
vide service on all television channels 
specified. These shall be of the direc- 
tional type and connected to coaxial 
cable. Where received signals at the 
antenna are weak, high-gain, low-noise 

[Continued on page 282] 


GOOD COMPLETE LINE LIGHTING 


SCHOOL UNITS © COMMERCIALS 
LAY-IN and FLANGE TROFFERS 
GEOMENTRICS ® CORRIDOR UNITS 
INDUSTRIALS—UP-LITE OR CLOSED TOP 
4 FT. or 8 FT. LENGTHS—ALL VOLTAGES 


We specialize in “Custom Fixture’ work, or 
modify standard line to meet your requirements 


UOUUD 


MANUFACTURING CO 





WRITE FOR 80 PAGE COMPLETE LINE 
CATALOG WITH FULL DETAILS TODAY 





1015 NORTH HALSTED STREET 


CHICAGO 22, ILLINOIS 





BLUE 
“EASY TO SPOT BY THE BLUE DOT’’ 
Specified by ELECTRICAL— 


GENERAL - PLASTER CONTRACTORS 
ARCHITECTS and ENGINEERS .. . 


A Code Cover outlet protector and locator shall 


COVERS SCREW HOLES 
KEEPING THEM CLEAN 


SNAP-IN LOCKS COVER SECURELY 
U.S. Pat. 2893345 
be installed in all wall outlets. This is an im- 
proved flush metal device which does not interfere 
with plastering, protects against the entrance of 
plaster, or foreign objects and allows the inser- 
tion of wires in raceways before plastering. 


ZIP-OFF PROTECTIVE TAPE 


RECESSED BLUE DOT TABLET 


INDENTED—REMOVE TAPE QUICK-EASY 


1, Just snap Code Cover into outlet box and 
peel off protective tape. A small tablet of 
dye is held in the cavity. 

2. Plaster the entire wall solid. A small spot 
of color bleeds through the plaster and spot- 
lights the outlet. 


3. Push in plaster at the Blue 
remove Code Cover . . . and discard. 
opening is left sharp and clean. 


TABS SECURES ONE 
END QUICKLY INSERTED “epot”, 
Approved for Outlet 
inserting wires 


before plastering 


APPLETON ELECTRIC CO. e 
CODE COVER CO. e 


Send for complete information 


1701 WELLINGTON AVE. e@ CHICAGO 13, ILL. 
BOX 88 @ OAK PARK, ILLINOIS 
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GALVANIC 
CORROSION 


ELECTRICAL 
FIRE 
HAZARDS 


SHORT 
SERVICE LIFE 


EXPENSIVE 
UPKEEP 


PROTECTION 
OF EXPOSED 
RUNS 


How to combat 
these electrical raceway problems 


USE RIGID STEEL CONDUIT. Its zinc 
coating guards it thoroughly against cor- 
rosive action when buried in concrete or 
soil. And it is fully compatible with all 
common building materials. 


USE RIGID STEEL CONDUIT. Because 
it has good conductivity, and positive 
coupling, steel grounds out induced and 
imposed currents without danger. The 
strength and toughness of steel protects 
wiring from physical damage. 


USE RIGID STEEL CONDUIT. Numer- 
ous installations over 50 years old are still 
in service; those going in today will be 
serviceable even longer. 


USE RIGID STEEL CONDUIT. It out- 
lasts any number of rewirings. Its tightly 
bonded zinc and enamel coatings remain 
attractive throughout its service life. 


USE RIGID STEEL CONDUIT. The 
strength of steel resists damage from mov- 
ing objects, thus providing electrical wir- 
ing with the most thorough and depend- 
able mechanical protection available. 


For strength 


...economy 


... versatility 


REWIRING 
DIFFICULTIES 


HANDLING 
DAMAGE 


SLOW 
DELIVERY 


SPECIAL 
INSTALLATION 


EQUIPMENT 


USE RIGID STEEL CONDUIT. Fish tapes 
cannot damage its smooth, hard interior, 
and wiring is easy to pull in. Easy to pull 
out and replace, too, even many years 
after installation. Altering the wiring sys- 
tem is simple and quick where spare con- 
duit capacity has been provided. 


USE RIGID STEEL CONDUIT. Because 
of its great strength, steel conduit needs 
no special handling, no “babying.” It 
stays round and straight, resisting damage 
from all but the most severe treatment. 


USE RIGID STEEL CONDUIT. Good 
inventories of standard types and sizes of 
steel conduit and fittings are always main- 
tained by pipe mills and electrical dis- 
tributors. When you specify rigid steel 
conduit, you're sure to be able to get it 
when you want it. 


USE RIGID STEEL CONDUIT. Electrical 
contractors are used to working with steel 
conduit, and already own—and know 
how to use—the necessary installation 
equipment. Steel conduit requires no spe- 
cial tools nor handling techniques. 


First in wiring protection for over 50 years, 
rigid steel conduit is the strongest answer to all 
your electrical raceway problems. Your elec- 
trical distributor will be glad to supply the 
details. Ask him about steel conduit soon. 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA, 


Export Distributor: Bethlehem Steel Export Corporation 


WULLMLLLIUL ff LLLTL PTT 


BETHLEHEM STEEL (ieu 


STEEL 
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Effortless, New “Hercules” 


PORTA- 
PULLER 


with BULL WHEEL makes rope or cable 
pulls of any length possible. 


From the originators of portable-wire pullers comes a great 
new model "THE HERCULES”, (illus. above). Porta-Puller 
number 1, bought by over 1,500 electricians, was tested 
and proved on the job. Now the new Hercules model 
Porta-Puller: 
1. New stronger frame 3. New heavy duty bearings 
2. New double reduction 4. New double extra strong 

winch - pulley head 

5. New stronger supporting stub 

See your supply house or write for full facts and free 
10-day triol offer. 


FAIRFIELD INDUSTRIES 


PASSAIC AVENUE AT PIER LANE, CALDWELL, N. J. 


GW potead UNIT PACKAGING 
speeds installation; 
cuts inventory and costs! 


Every component, device, and accessory re- 
quired for installing a G&W standard Pothead 
is quickly gathered from “off-the-shelf’’, care- 
fully and securely packaged, and shipped com- 
plete in a single carton. Once put into inventory, 
the needed number of potheads may be drawn 
from stock, unpacked right at job-site, and put 
into service in short order. Not only are sub- 
stantial inventory savings affected, but installa- 
tion costs materially are reduced. 


Unit Packaging is another benefit gained from 

Gé&W's constant development of cable acces- 

sories and switchgear; another reason why it 

profits you to recommend, specify, and install G&W standard capnut 
G&W equipment. Ask a G&W representative, Pothead ready for ship- 
or write for information about G&W potheads ment as a typical Unit 
and terminations. Package. 


G&W ELECTRIC SPECIALTY. COMPAN 
4 WEST 127TH STREET * BLUE ISLAND 


CANADIAN MFR. «© POWERLIT 
TORONTO, MONTREAL & V 


fanda 








11.0 Signal 





figure pre-amplifiers shall be used to 
increase the signal levels to the rated 
input of the master amplifier. 


11.93 Operating Current 


All power outlets for sets shall be 
connected to the lighting system in 
the suites and shall not be combined 
in same outlet box with the television 
set outlet. Amplifiers shall be con- 
nected to separate circuit from nearest 
lighting panel supplying current to the 
building proper. 


11.94 Wiring 


All wiring shall be run in approved 
conduit in the same manner as for 
the lighting system. The lead-in or 
down-lead wires for television shall be 
coaxial cable of the size and type as 
recommended by the manufacturer of 
the antenna system. Wires for ground 
connection shall be as recommended 
by the manufacturer of the antenna 
system. Coaxial cable shall be run in 
continuous lengths from the antenna 
to the amplifier and distribution units. 
This cable shall be connected to the 
individual television outlets by means 
of solderless coaxial connectors. 


11.95 Closed-Circuit TV 

Closed-circuit video systems may 
consist of (a) fully equipped systeims, 
(b) wiring systems with receptacles and 
conductors in place for attachment of 
equipment, (c) raceway and outlet 
systems for future installation of con- 
ductors and receptacles. Specifications 
should detail equipment to be pro- 
vided and methods of attachment to 
the permanently installed wiring sys- 
tem. Particular note should be made 
of the method of mounting and con- 
trol of cameras as these may be fixed, 
manually adjustable or remotely posi- 
tioned and controlled. 

Sound communication with TV 
broadcasting is usually provided by a 
separate system of microphones, am- 
plifiers, wiring and speakers. The 
sound wiring may be run in the same 
raceway as the video wiring. 

Video wiring consists of a system 
of coaxial cables with appropriate 
connectors and terminations. Termi- 
nations are networks at the outlet pro- 
viding an optimum impedance match, 
signal level and blocking between re- 
ceivers. Manufacturer’s recommenda- 
tions for wiring terminations and con- 
nections should be carefully observed. 

Video wiring systems are installed 
in conventional metallic raceway sys- 

[Continued on page 284] 
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tow INLAND STEEL'*# 


GLOBE 
INTERCHANGEABLE TRAYS 


to support cables 
in their 
Indiana Harbor Plant 





ge 
“ewes 


* Engineered for Uniform Design and Easy Installation + Steel or Aluminum Construction 
* Complete Accessories for SPEEDIER Installation * Complete Interchangeability 
Se EI * No Sharp Edges to Damage Cables 


Globe’s two types of cable trays, one a ladder type and the 
other a basket type, to support cables, wiring and tubing 
have become increasingly popular because they can be 
used INTERCHANGEABLY at any given location 

depending on the type and weight of the cables to be 
suspended. The advantages of each type tray can be used 
to the fullest. Globetray, the ladder type, is intended for 
use where festooning is not a problem, while 

Cable-Strut, the basket type, is used for the support 

of communication wire, instrument tubing and 

control cables in automation applications. 


These two cable trays have been thoroughly field tested 
in hundreds of large industrial installations, in new plant 
Le construction, in power plants and for power distribution 
re ‘ooetein anand in all types of manufacturing processes. Send for FREE 


catalog giving full information and installation techniques. 
PRODUCTS DIVISION 


rHE GLOBE COMPANY “anvfoturers Representatives in all principal cities . . . consult the yellow pages 
4032 S. Princeton Ave., Chicago 9, Ill. in your phone book under “Conduits” for the one nearest you. 
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SPECIFY RELIANCE TIME SWITCHES 


* Three basic models satisfy 
90% of all applications 


* Only Reliance has a T-rated 
70 ampere switch 


Reliance assures full scale 
quality at competitive prices 


BADGER 70 BECOMES 
NEWEST STANDARD 


Featuring rugged construction, the Badger 

has Dura-treated copper contacts with pressure 

type terminals. Heavy non-ferrous gears run 

with steel pinions. Heavy-duty synchronous 
motor for indoor or outdoor installation. NEMA standard cabinets, flush or surface 
mounted. Vernier time set. Optional features include omitting device, extra 
trippers and one-hour dial. 


Reliance also manufactures a full line of general purpose time 
switches. These include the versatile 30 amp. Model W and the 
budget-priced 40 amp. Model 400. Model W is available in 7 
standard types. Silver contacts. Non-ferrous gears run with steel 
pinions. One piece, deep drawn steel cabinet with hinged cover. 
Combination knockouts. One or two circuit control. Model 400 
has all the convenience features of higher priced models. 


: Write for Free Literature Kit 
MODEL 400 


RELIANCE AUTOMATIC LIGHTING COMPANY 


1937 Mead Street Racine, Wis. 





11.0 Signal 

















RCA labor saver, 
easy to- operate, 
and profitable 99 


Fast trenching at lowest 
cost. Reduces man-hours 
to minutes. Eliminates dis- 
advantages of sub- 
contracting. A_ profitable, 
inexpensive machine to 
own and operate. 
© Digs 3 in. wide by 1 to 24 in. 
deep; or 4 in. wide by 18 in. 
deep 
© Light weight, compact, portable 
© Since 1956 satisfied users all 
over U.S.A 
© Dependable trouble-free trench- 
ing at lowest cost. 
© Digs 1% to 17 ft. per minute, 
depending on soil conditions 
FOR FREE BOOK 
ON POW-R-SPADE 
AND PRICES 
CALL COLLECT 
788-9527 


ELECTRICAL CONTRACTORS USE POW-R-SPADE to lay cable and 
conduit. Savings and extra profits on every job. Have your 
own machine. No waiting. No delays. 


Digs straight, curves, or angles without special set-up. Comes MMVI Vili lai pOW.h Sale 


completely assembled. One man operation from start to finish. 


STAMPINGS, INC. 
OR TEAR OUT THIS AD — ATTACH TO LETTERHEAD AND Dept. E, Rock Island, Illinois 
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tems. However, manufacturer’s recom- 
mendations should be consulted for 
outlet boxes and the coordination of 
power-supply connections for this 
particular system. 

Details of the wiring system should 
be shown on a riser diagram with the 
plans. 


11.96 Equipment 


Furnish and install a closed-circuit 
video system complete with equip- 
ment as listed herewith and all con- 
necting cords, connectors, wiring, out- 
lets and raceway systems as shown on 
the riser diagram of the electrical 
drawings. 

Equipment shall be as manufactured 
by (name of manufacturer) and shall 
consist of: (list by quantity, name and 
catalog number, television cameras, 
monitors, receivers, supporting de- 
vices, controls, cable assemblies, auxi- 
liary equipment, and other associated 
components. 


11.97 Wiring 


Receptacles for camera connection 
— be (catalog number) receptacles 

plates. 

Beers for monitor or receiver 
connection shall be (catalog number) 
receptacles in ... plates. 

Conductors shall be (type and size) 
coaxial cables as made by (manufac- 
turer’s name). 

Raceway systems shall be ... con- 
duits as shown on the riser diagram 
and shall be of the same make and 
quality as specified elsewhere in this 
specification for power wiring. 





CODE PROBLEMS discussion at Illinois 
Chapter, IAE| meeting continues in this 
post-session huddle between Joseph 
Crosno, Corn Belt Electric Co-op, Bloom- 
ington, lll.; and R. L. Beasley, Coles- 
Moultrie Electric Co-op, Mattoon, I!!. 
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New Westinghouse Dry-Type General 
Purpose Transformers with Rezildur 


Westinghouse dry-type EP and EPT transformers stay on the job year after year, 
handling normal loads and unpredicted overloads with ease. 

These transformers are protected by Rezildur,* an outstanding insulation system 
developed by Westinghouse research. Reliability of the Rezildur insulation system has 
been thoroughly established using the new proposed AIEE thermal life evaluation test 
(picture below). The result is transformers offering durability, long life and guaranteed 
performance. 

Dry-type EP and EPT transformers are the smallest, lightest, quietest designs you’ll 
find . . . surprisingly fast and easy to install indoors or out in practically any position. 
Low cost, too. Ratings are 25, 30 kva and below, single and three phase, 600 volts and 
below; 15 kva and below, single and three phase, 5,000 volts and below. Your nearby 
Westinghouse representative has full details. Or write Westinghouse Electric Corpora- 
tion, P.O. Box 868, Pittsburgh 30, Pa. You can be sure. . . if it’s Westinghouse. 
*Trademark 

Thermal life of a transformer is accu- 
rately determined by this new proposed 
AIEE test which makes an accelerated 
life evaluation. Results have conclusively 
established the reliability of Rezildur- 
insulated EP and EPT transformers over 
a long field life. 

Westinghouse EP and EPT dry-type 
transformers with Rezildur insulation 
are Underwriters Laboratories, Inc., 


approved and meet NEMA standards. 
J1-70960 


Westinghouse 
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NEW SUBSCRIPTION APPLICATION CARD 


personal copy. YES SIR! i want to know the latest electrical estimating, wiring and maintenance 
methods! Enter my subscription to ELECTRICAL CONSTRUCTION & MAINTENANCE 
for a full year’s service (13 helpful issues) for only $3. 

(_] Check here for two years at $4 (You save $2) 
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L-V Switching 


A new development in low-volt- 
age switching makes the G-E re- 
mote-control wiring system more 
flexible and adaptable for resi- 
dential, commercial and industrial 
installations. Relay centers are 
available with interchangeable, 
partially pre-assembled components 
for either the standard or new G-E 
plug-in type relays. Wall switches 
are available in three styles: dual 
pushbutton design, a new locking 
switch that requires a special key 
to operate, and a trigger style 
switch. New sculptured 12-position 
master-selector switch permits 
turning lights and appliance out- 
lets on or off all over the house. Pi- 
lot lights illuminate names of rooms 
or areas where lights are on. 

General Electric Co., 90 Hatha- 
way St., Providence 7, R. I. 


Pulling Elbows (2) 


Newly designed Type ELBD 
pulling elbows are designed for the 
wiring of motors, panelboards, cir- 
cuit breakers and similar equip- 
ment in hazardous areas. The el- 
bows are explosion-proof and dust- 
tight, for Class 1, Group D, and 
Class 2, Group E, F and G loca- 
tions. The large chamfered wiring 
chamber has a roller at each end 
over which large-sized or stiff, lead- 
covered conductors slide easily into 
and out of the hub without damag- 
ing the insulation. The reversible 
dome cover bolts in either direc- 


tion. Elbows are made of heavy 
malleable iron, with galvanized 
finish. The 1- and 2-in. sizes are 
without rollers. The 24- to 4-in. 
sizes have rollers. Bulletin 12-25A 
is available. 

Appleton 
1701-59 
1S Hi. 


Electric Company, 
Wellington Ave., Chicago 


Heating Equipment (3) 


Several new products have been 
added to this line of residential 
electric heating equipment. They 
include: a 3-ft-long baseboard sec- 
tion rated at 750 watts; a combina- 
tion thermostat-switch-outlet sec- 
tion; and a wood dummy baseboard 
section. The 3-ft-long section in- 
corporates all the advantages of the 
2-ft baseboard sections. It is avai!- 
able in 120-, 208,- 240-, or 277-volt 
ratings. It is rated at 750 watts 
and provides 2560 Btu per hour per 
section. 

The combination  thermostat- 
switch-outlet section is 94 in. long 
and contains a standard heating 
thermostat and a 240-volt outlet for 
use with room air conditioners. A 
summer-winter selector switch per- 
mits switching from heating to 
cooling. Outlet for cooling is rated 
at 12 amps; heat control is rated at 
20 amps. 

Wood dummy baseboard sections 
come in 43 ft long lengths and can 
be cut with hack saw to provide 
“wall-to-wall” baseboard. 

Westinghouse Air Conditioning 
Division, Staunton, Va. 


Service Equipment (4) 


Ten choices are now available 
in this line of 200-amp series-con- 
nected main pullout fusible service 
equipment. The main pullout may 
control as many as four branch 
pullouts and up to 32 plug-fuse 
branch circuits. In addition to the 
200-amp main pullout, there is one 
60-amp and two 30-amp pullouts 
also. These in turn can control 
either 20, 24, 28, or 32 plug-fuse 
branch circuits. Main pullout and 
branch pullouts are arranged in one 
enclosure. A single door provides 
access to all pullouts and plug fuses. 

Murray Manufacturing Corp., 
1250 Atlantic Ave., Brooklyn 16, 
N. Y. 


Motor Starters 


A new line of combination motor 
starters features ultra compact size 
as well as circuit breakers with 
rotary handles. For use in indus- 
trial applications, where a single 
motor machine is involved, the unit 
combines in a _ single enclosure, 
branch circuit protection and dis- 
connection, and motor starting and 
motor running overcurrent protec- 
tion. The smallest unit in the line 
is 5 in. deep, 8} in. wide and 17? in. 
high. They are available in a vari- 
ety of units and types, with start- 
ranging from NEMA O 
through 3, enclosures NEMA 1 and 
12, and reversing and non-revers- 
ing. 

Federal Pacific Electric Co., 50 
Paris St., Newark 1, N. J. 


ers 


(6) 


3-pole 


Circuit Breakers 


New 100-amp 2- and 
molded-case circuit breakers for 
use as main breakers have been 
introduced. Designated EQ-P (for 
plug-in connection) and EQ-B (for 
bolt-in connection), breakers can 
replace much larger E-frame 
breakers which formerly were 
needed when 100-amp ratings were 
required in residential, commercial 
and light industrial applications. 
Breakers incorporate expanded 
handles which run the full width of 
breaker. A complete line of small 
size breakers in ratings from 15 
through 100 amps continuous-cur- 
rent at 120 and 240 volts ac; 1-, 2- 
and 3-pole units, and_ several 
special breakers are available. 

I-T-E Circuit Breaker Company, 
Philadelphia, Pa. 
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SERVICE WHEN YOU NEED IT! 
.-»-ON NEW COPE UNDERFLOOR SYSTEMS 


Qualified Cope field men are prepared to give on-the-spot assistance and advice. Let 
your Cope man show you why Cope’s shallower duct design, easy to handle components 
and simplified service fittings speed underfloor installations for power, telephone and 
intercom wiring 


Cope Standard and Double-Capacity Underfloor Duct for conventional slab construction 
.’.. Cope Headerduct for coordination with cellular floor construction—all three provide 
maximum service availability and flexibility of outlet locations to meet specific needs. 


A complete line of Dreyfuss designed service fittings are readily installed with Cope 
Underfloor Duct Systems... can also be used to modernize existing systems. 


Contact your Cope man—or write direct for detailed data on Cope Underfloor Duct 
Systems. FORMERLY SPANG—NOW MADE BY COPE, THE LEADING MANUFACTURERS OF 
CABLE SUPPORTING SYSTEMS. 
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UNDERFLOOR DUCT 


DIVISION ROME CABLE CORPORATION 


Collegeville, Pennsylvania Dept. G 


A CHOICE OF WIRE AND CABLE SUPPORTING SYSTEMS 
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Combination Fixture (7) 


A new combination fixture, called 
Ventro-Lux with Anemostat air 
diffuser, provides light, heat, cool- 
ing and ventilation. The troffer is 
combined with a high-capacity air 
diffuser. Air is directed hori- 
zontally along the ceiling for even 
distribution. The Ventro-Lux light- 
ing and Anemostat air diffuser 
units are designed together assur- 
ing a low silhouette, 6 in. or less. 
The two units are installed separ- 
ately. The fixture is recommended 
for installations in offices, stores, 
banks, hospitals, and schools. 

Curtis AllBrite Lighting, Inc., 
6135 W. 65th St., Chicago 38, JIl. 


Wireholder (8) 


A new “oversize” pipe-mounting 
wireholder for use on 3- and 4-in. 
pipe. Identified by Catalog No. 
6913, it is constructed like the 6912 
“Universal” wireholder; heavy- 
gauge, hot-galvanized hardware 
and copper-bail reinforced porce- 
lain. 

Porcelain Products Co., Carey, 
Ohio 


Time Control (9) 


A new time control combines 
mechanical switching with light- 
sensitive control. The unit was de- 
signed for the control of entrance 
lighting, outdoor protective light- 
ing for schools, churches, industrial 
buildings and lighting for parking 
lots, industrial yards, and shopping 
centers. With the new control, 
lighting comes on automatically, as 
needed, regardless of season. It 
goes off, automatically when it is no 
longer desired, at any pre-set hour. 
Available in double-pole and single- 
pole models, fully rated for incan- 
descent lamp loads, the DP model 
No. 9200 offers 4,000 watts per 
pole; the SP model No. 9100SK is 
rated at 1,000 watts. With the 
9100SK, operation can be skipped 
on Sundays or any pre-selected days 
of the week automatically. 

Tork Time Controls, Inc., Mount 
Vernon, N. Y. 
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Wire Puller (10) 


A new wire puller handles runs 
of any distance. The rope or cable 
is not stored in the pulling drum, 
instead the drum _ automatically 
takes up, then pays off the rope. It 
delivers a constant 20 to 1 power 
ratio throughout the entire pull. It 
is designed for use with non-con- 
ductive Jet Line Poly Rope. It 
works well in any type conduit: 
metal, plastic, fibre and aluminum. 
It grips on the pipe, so pull can be 
started anywhere along the run. 

Jet Line Products, Inc., 615 Fu- 
gate Ave., Charlotte 5, N. C. 


Wire Stripper (11) 


A new all-steel wire stripper 
strips insulation from both 
stranded and solid wire. A single 
squeeze on handles, strips wire 
clean. An arm automatically drops 
down to hold jaws open and prevent 
crushing of stranded wire. After 
wire is removed, a second squeeze 
releases arm and stripper is ready 
for next wire. Three sizes in- 
clude: Model AS-02 for Nos, 22-10 
wire, Model AS-2 for Nos. 18-10 
wire, and Model AS-3 for Nos. 14-8. 

Holub Industries, Inc., Sycamore, 
Ill. 





Luminaires (12) 


New fluorescent sign-lighting 
luminaires are now available. They 
can be top or bottom mounted, in- 
dividually or in continuous rows. 
Three lengths of fixtures are avail- 
able—4, 6 or 8 ft. Either 800-ma 
or 1500-ma high-output lamps can 
be used. A unit called Sataliner is 
recommended for locations where 
the best possible illumination is 
needed. Fixtures have a specular 
reflecting surface of Mylar, backed 
by aluminum. A_ weatherproof, 
transparent-plastic hinged cover is 
supplied with units which are to be 
bottom mounted. The Adliner fix- 
ture has an extruded aluminum re- 
flector with a permanent baked-on 
enamel finish. A protective plastic 
cover which slides into grooves at 
bottom edge of reflector is avail- 
able if fixture is bottom mounted. 

Lighting Div., Westinghouse 
Electric Corp., Edgewater Park, 
Cleveland, Ohio 


CAPACITY TO CARRY 
A FULL CABLE LOAD...AND THEN SOME 


Just one section of 24” wide Cope Wireway supports as many cables 
as 14 lengths of 4” conduit. Space-saving Cope Wireway installations 
offer ample cable supporting capacity to handle the heaviest distri- 
bution loads—provide needed room for additional cable as load 
demands increase! 


Cope systems are easy and inexpensive to install, even in the most 
cramped quarters. Ask a Cope man about the complete line of Cope 
cable supporting systems for every distribution requirement—or 
write direct for detailed data. SOLD ONLY THROUGH AUTHORIZED 
ELECTRICAL WHOLESALERS. 
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Collegeville, Pennsylvania Dept. G 


A cCnoice OF WIRE ANDO CABLES SUPPORTING SYSTEMS 
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Catalogs & 
Bulletins 


(13) CONDULETS and the National 
Electrical Code are discussed in 
Bulletin 2722, 60 pages, detailing 
the applications of condulets in haz- 
ardous locations. Crouse-Hinds Co. 
(14) SockET METER COVERS. Bul- 
letin covers transparent replace- 
ment covers for watthour socket 
meters. Busada Manufacturing 


A Corp 

\$ Sound warning is advice to be heeded! (15) 1 wieretagencar 56-page cat 
alog describes line of single-phase, 

3-phase and phase-changer dry- 

type transformers. Atlantic Trans- 

former Co. 


/ (16) CONTROLS. Bulletin GEA- 
A — 7316, 8 pages, describes line of 
. definite purpose contactors and 


The startling flash of the Beacon Ray, its companion signal, starters for air conditioning and 

provokes the same reaction visually. refrigeration. General Electric Co. 

FEDERAL has pioneered in visual and audible warnings, (17) GENERATOR CONTROLS and 

the very best signals available. Trans-O-Matic automatic transfer 

switches are described in 4-page 

Bulletin 1260. Lake Shore Electric 
Corp. 

SIGN and (18) ELECTRICAL PRropuctTs. Twelve 

new products are announced in 36- 

Corporation page pocket-size catalog, including 

13626 S. Western Ave., Blue Island, il. specifications and descriptive 

literature of line of wiring devices, 

fuse specialties, fastening devices 

and masonry drills. Holub Indus- 


QUIET TRANSFORMERS? (19) enieevne Tips. Catalog 


these decibel — — for ionassenantotl — 603 describes ‘“Hexclad” and 
— “Xtradur” lines of long-life iron- 
coated soldering tips. Hexacon 
Electric Co. 
(20) BALLASTS. 3ulletin GEC- 
983Q, 24 pages, contains revised 
tables of prices and data for line 
of ballasts for fluorescent lamps as 
of December 1960. General Electric 
Co. 
(21) HIGH-VOLTAGE CAPACITORS. 
ee 4-page Bulletin TPC-104 includes 
Rating Rating tables for the proper selection of 
10 33 6.0 38 the rating of standard capacitor 
units and their connection for a 
7.5 33 9.0 40 variety of system voltages. Line 
10.0 40 15.0 44 Material Industries, McGraw- 
20.0 44 30.0 43 Edison Co. 
370 44 45.0 45 (22) DRILL EXTENSION. Bulletin 
75.0 49 112.5 45 359, 4 pages, describes Extend-A- 
100.0 50 150.0 47 Bit tool for drilling between 
enclosed walls or through joists, 
Write for Bulletins 100 and 200 installing conduit or EMT at the 
for further details. same time. Ability Electric & Mfg. 
Co. 
Hevi-Duty (23) CURRENT-LIMITING REACTORS. 
Electric Company, 3ulletin GEA-976E, 16 pages, des- 
HEVI-DUTY Watertown, Wis. cribes cast-in-concrete reactors for 
use on electric utility and indus- 
A Division of trial plant distribution systems 
’y-Type Transformers ‘ Basic Products rated 34,500 volts and_ below. 
Constant Current Regulators Corporation General Electric Co. 


Signals, audible or visual, are quicker in action, are 
universally recognized and initiate instant response. 


The sound of a siren literally cries 


Write for more information—ask for Catalog #100. 





Designed sound levels for representa- 
tive sizes of standard Hevi-Duty dry 
type transformer. 
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(24) Motors. Brochure F-1971 
contains technical data, illustra- 
tions and descriptions of new line 
of advanced-design  right-angle 
worm-gear motors designated the 
U. S. Syncrogear, Type GW. U. S. 
Electrical Motors Inc. 

(25) ScHOOL AND OFFICE FIX- 
TURES. 4-page brochure describes 
Decathlon Series 21 school and 
office fixtures and contains spec- 
ifications, candlepower distribution 
curves, coefficients of utilization, 
dimensions, and sketches of hanger 
arrangements. Litecraft Manu- 
facturing Corp. 

(26) ELEVATOR Motors. Two new 
bulletins cover ac electric motors 
for elevator service. Bulletin 6400 
describes single-speed elevator 
motors, and Bulletin 6401 covers 
2-speed double-wound motors. Im- 
perial Electric Co. 

(27) LIGHTING STANDARDS. 12- 
page catalog describes davit-style 
lighting standards to support the 
standard incandescent and mercury- 


vapor luminaries including the new, wii t d 
mercury-vapor and __ fluorescent a oes 
luminaires. Pfaff & Kendall. 


(28) SYNCHRONOUS Motors. Bul- it cost 


letin 1100-PRD-253 describes line 

of heavy-duty, synchronous motors 

in ratings of 600 hp and up. Elec- INSTALLED? 

tric Machinery Mfg. Co. 

(29) Heavy-DuTy RELAyYs for 

industrial and military application : 

are described in Bulletin 20. Line Anchoring to masonry, a big part of “in place” cost, includes at least three items: 
Electric Co. anchors, drills, labor. The cheapest anchor, if it isn’t right for the job, may be the 
(30) FLOODLIGHTS. Bulletin EFL- costliest to install. 

960 describes new series of five Fer on: sounenieat adaitia . 
Intenso “Econoflood” floodlights. , ffective installation, help yourself to The Rawiplug Com- 
Appleton Electric Co. pany’s 40 years of experience designing, manufacturing, testing, and using anchors 
) wo ag gh glans Latest and drills for fastening just about every type of fixture to every type of masonry. 
information of NEC requirements B : , f : 
most likely to affect the installation a me a full line of masonry anchoring products, we can and will advise 
and operation of portable electric ¥ Jehan 
tools and equipment is contained Our masonry anchoring know-how is summed up for you in an interesting eight- 
in 8-page booklet entitled “Ground- ®) booklet, “‘Install It for Less.” For a free copy, ask your local Rawlplug branch or 
ing Facts.” The Arrow-Hart & distributor, or use the handy coupon. Before you start to put that unit in 


Hegeman Electric Co. 
(32) Hicuway SIGN LIGHTING. Place, see how you can anchor it to masonry for the lowest cost INSTALLED. 


Bulletin OLP-1023, 2 as, dis- 
ulletin 0 pages, di 1921-1961 


cusses criteria for determining ANCHORING AND DRILLING 


proper highway sign lighting, 
giving sketches and photographs PRODUCTS FOR FASTENING 
ANYTHING TO MASONRY 


and typical Fluoroflood fixture 
installations. General Electric Co. 
(33) CAPACITOR BANKS. Technical 

Bulletin TPC-103 shows a quick bi RAWLPLUG Canny, ne N.Y. 


and accurate method of computing 
inrush current magnitude and fre- Please send a FREE copy of “Install It for Less’ to: 


quency in shunt capacitor bank 
installations. Line Material Indus- 
tries, McGraw-Edison Co. 

(34) CELLULAR-FLOoR RACEWAY. Company 
Two-catalog portfolio Pub. C-7170 Address 
describes cellular-floor header sys- 
tem and floor outlets and fittings. 
General Electric Co., Conduit Pro- 
ducts Dept. 
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How Circle exceeds the specs to give you... 


MAXIMUM LONG TERM STABILITY 


Most ordinary products generally manage to meet specifications. The 
quality product is recognized by the way it exceeds them. 

Take, for example, Circlesheath Type RR Power Cable and the im- 
portant IPCEA-NEMA 60 cycle water absorption test. Requirements 
call for immersion in water for 14 days with maximum SIC change and 
stability factor of 5% and 1% respectively. 

The table below clearly indicates Circlesheath superiority — not only 
after 14 days submersion but after two years and ten months in a test 
that was originated in September 1958! 

Long term stability is only one of the many ways Circlesheath exceeds 
specs to give users maximum performance. For complete reliability, 
specify Circle on your next job —there’s no finer power cable made. 


{Mm CIRCLE WIRE & CABLE CORP. 


MALAI) suasiDIARY OF CERRO CORPORATION 
' 


PLANTS: Maspeth and Hicksville, N.Y. SALES OFFICES & WAREHOUSES: In al! principal cities 
vered Wires & Cables + Varnished Cambric Cables + Plastic Insulated Cables - Neoprene Sheathed Cables - ‘‘CIRTUBE” EMT 


CABLE DESCRIPTION: CIRCLESHEATH ® | PERFORMANCE 
15KV, UNGROUNDED, SHIELDED CHANGE SIC STABILITY FACTOR 


700,000CM 4.3% 
300,000CM 3.9% 
300,000CM 3.6% 








Reader’s Quiz 





Motor-Winding 
Resistance Tests 


QUESTION H39—There are a 
number of cases where it is desired 
to measure the resistance of the 
motor winding while the motor is 
energized. One case that occurred 
in our plant was where the varia- 
tion in temperature of the motor 
winding was to be recorded while 
the motor was operating. I would 
appreciate it if someone could ad- 
vise the best method of doing this. 
The motor in question is a 4-hp 115- 
volt, single-phase motor.—H.H.S. 


ANSWER TO H39—If the motor 
must be kept operating continuously 
without shutting it down to take a 
resistance measurement, the sim- 
plest method would be to have the 
motor fitted with resistance coils 
placed in the stator-slots or wedged 
into coils space where desired. This 
is a usual method employed by man- 
ufacturers, and testing devices are 
readily available with suitable tem- 
perature indicating equipment. The 
motor manufacturer could supply 
such equipment. It is generally 
known as “hot-spot” indication and 
is in use on many large units.— 
C.O.D. 


ANSWER TO H39—Unfortunately, 
there is no simple method of meas- 
uring the resistance of a motor 
winding while the motor is ener- 
gized. However, the resistance value 
can be obtained and very success- 
fully, too. 

A thermocouple should be placed 
on a relatively hot spot of the motor 
winding. Then the resistance should 
be measured at room temperature. 
The change in temperature can be 
utilized to calculate the resistance 
under any circumstance.—J.M. 


ANSWER TO H39—You can glue 
a thermocouple or resistance coil 
next to the winding, and then take 
readings with a recording or plain 
ohmmeter or bridge.—H.S. 


Medium-Voltage 
Motor Selection 


QUESTION J39—We are planning 
on installing some large motors in 


QUESTIONS from readers on problems of industrial equi t, i 


Pp , 4 e and 
9 s and industrial electrical contractors 








Answered by electrical maint e 








repairs. 
out of their experience. 


a section of our plant and have a 
2.4 kv available, but can also obtain 
4160 volts for these motors from 
available transformers. I am inter- 
ested in knowing what the consid- 
erations are in deciding which of 
these two voltages to use.—R.E.B. 


ANSWER TO J39—The most im- 
portant consideration in selecting 
the voltage for motors is economy. 
By using the voltage of your in- 
coming line, or the generator volt- 
age of your own power house, you 
eliminate and save the purchase 
price, installation cost and all main- 
tenance expenses of the trans- 
former and its switching and pro- 
tective devices. 

If the voltage must be changed, 
the most economic system will be to 
use that voltage where you have 
sufficient available spare capacity 
on existing transformers. 

Speaking of economy, you should 
also consider future requirements 
and select a system that lends it- 
self for expansion. An important 
consideration is also, the available 
short-circuit capacity of your 2.4-kv 
and 4.16-kv system; the switchgear 
must be rated accordingly. 

The 4.16-kv system will be espe- 
cially advantageous if your large 
motors are classified at 1000 hp or 
more.—J.A. 


NEW OFFICERS of the Minnesota Elec- 
trical Assn., Inc., for 1961, elected at the 
24th Annual Upper Midwest Electrical 
Conference at the Leamington Hotel, 
Minneapolis, February 19-21, were (I to 
r): Robert De War, De War Electric, Fair- 
mont, vice president; Stan Berquist, Ber- 
quist Electric, Litchfield, president; Le 
Roy Hauer, Hauer Bros. Electric, Little 
Falls, secretary; and Louis Kasperke, 
Minnesota- Valley Electric, Lesuer, Minn., 
treasurer. 


For every question and every answer published we pay $5.00. 


ANSWER TO J39—A decision for 
this problem should be considered 
from the standpoint of practical 
application in addition to the mat- 
ter of cost. 

The relative cost of 2.4- and 4.16- 
kv motors is not very different but 
if there are a few of the higher 
voltage rating, the question of re- 
pair and maintenance should be 
considered, taking into account the 
relatively higher cost of spare coils. 
The rating of larger motors in 
horsepower is not given and this 
should be taken into account or in 
the layout cost and its feeder con- 
nection. 

It follows that unless a very ma- 
terial saving is indicated in initial 
cost, the addition of a new motor 
differing in voltage from the equip- 
ment now in service should be 
avoided.—C.0O.D. 


ANSWER TO J39—The first con- 
sideration should be transformer 
capacity at 2400 volts versus ca- 
pacity of 4160-volt transformers. 
This must be applied as the cri- 
terion of proper performance of the 
motors to be connected. Actually 
this means, “Is there sufficient kv 
available for good starting?” Cou- 
pled with this should be a size and 
power-factor analysis of the load 
already connected to these trans- 
formers, and a study of possible 
adverse effects when the large mo- 
tors are started. 

The difference in size and weight 
of the motors at 2300 volts or 4000 
volts will not be much, but is 
worthy of consideration in the light 
of available space and floor loading. 
The cost of necessary disconnecting 
devices at 4160 volts versus the cost 
of disconnecting devices at 2400 
volts merits some study as does the 
cost differential of motors. 

Cable cost is another factor 
which should be considered, keeping 
in mind both copper and insulation; 
less copper at 4160 volts, less insu- 
lation at 2400 volts. . Interchange- 
ability with motors presently in- 
stailed or in stock as spare should 
be considered if production time is 
important. Along with this, spare- 
parts inventory for both motor and 
control components should be stud- 
ied if the new motors and control 
will differ greatly from those al- 
ready in service.—G.M.O. 
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P&S Wiring Devices Are 
Built To YOUR Specifications .. . 
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Dependable Operation 
Rugged Durability 
Trouble-Free Service 


P&S ROCKER-GLO SWITCH 


Available in Despard interchangeable type, 
Despard type strap mounted, and strap type 
with narrow rocker for tumbler switch plates. 
A specification grade switch, 15 and 20 Amps. 
120/277 volts AC. 


ay ie 
} Vv 
4O 2 
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P&S SUPER AC SWITCHES 


Extra large terminal screws. Extra-heavy silver 
alloy contacts ... mounted upright at point of 
least vibration. Can be used at full-rated capacity 
for inductive loads. Back or side wired. Available 
in 15 or 20 Amp. types. 


P&S 3-WIRE GROUNDING 


Rugged 20 Amp, 125 Volt 3-wire grounding 
outlet especially designed for use with the new 
NEMA standard 20-Amp, 125 volt grounding 
caps. May also be used with 15 Amp, 125 Volt 
grounding caps or regular ungrounded par- 
allel blade caps. 


P&S TURNLOK 


Designed for trouble-free service under toughest 
conditions. Available in 10 and 20 Amps, 2-, 3-, 
and 4-wire types: receptacles, connectors and 
caps. All P&S TURNLOK devices have extra 
large head binding screws and ample wireways 
for quick, easy wiring. 


For more information about the complete line 
of P&S “Performance Specified” wiring de- 
vices, write Dept. ECM 561 


PASS & SEYMOUR, INC. 
SYRACUSE 9, NEW YORK 


60 E. 42nd St., New York 17, N.Y. 1440 N. Pulaski Rd., Chicago 51, Ill. In Canada: Renfrew Electric Co., Ltd., Toronto, Ontario 


Can You Answer 
These QUESTIONS? 


QUESTION $39—In my work I am 
often confronted with the problem 
of long underground conduit runs, 
mostly for 480-volt branch circuits 
for motors from 3 hp to 200 hp. 
The runs are sometimes so long or 
difficult, that intermediate pull 
boxes must be installed. For this 
purpose, I would appreciate getting 
a simple formula or table based on 
practical experience to determine 
the maximum length of pull under 
the following conditions: 

Conduit run to be rigid steel, one 
90° vertical elbow at each end of 
the conduit run. Radius of elbow 
is two times the minimum radius 
specified in NEC Table 346-10; 
horizontal bends to be long sweeps; 
cables to be Type RHW or THW. 

For big cables and critical condi- 
tions, I use the lengthy method 
given in a handbook.—J.A. 


QUESTION T39—1 have a question 
regarding use of mineral-insulated 
cable, single-conductor type. From 
calculation or experience, can you 
tell me if appreciable or harmful, 
induced currents or heat rise in the 
sheath will result from the use of 
the larger size cables on alternating 
currents ?—D.L. 


QUESTION U39 — Being mainte- 
nance foreman of a large printing 
plant, I am plagued with static in 
the letterpress printing, offset 
printing, folding and ruling ma- 
chines. 

If any readers are familiar with 
the printing equipment or any 
others have static problems, I would 
be grateful if someone could sug- 
gest or diagram a homemade rem- 
edy for removing static.—C.W.P. 


QUESTION W39—In our new in- 
stallation, we have sensitive elec- 
tronic instruments such as hyster- 
esigraph, X-ray diffractometers and 
others. We are experiencing incon- 
sistent readings with these instru- 
ments ever since we moved into our 
new building. We were told that 
stray, building ground currents 
cause this erratic operation. Is this 
so? If so, what can we do to elimi- 
nate this condition ?—J.A.M. 


PLEASE SEND IN 
YOUR ANSWERS BY JUNE 15 
NESE AT eT TS 
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... plus constant-wattage stability! 


Here’s the big improvement you’ve waited for in mer- 
cury lamp ballasting: a really stable, parallel-type, 
constant-wattage, 2-lamp transformer. Even if one lamp 
burns out, this new SOLA transformer keeps the other 
shining steadily. 

And SOLA’s constant-wattage performance protects 
both lamps and wiring against surge current . . . fore- 
stalls flicker by providing complete electrical independ- 
ence between paired lamps; also, automatically com- 
pensates for line-power fluctuations. And the modest 
starting demand of SOLA constant wattage allows you 
to install more fixtures per circuit without having to 
step up wire sizes. The cost advantages are obvious in 
such parking lots, shopping centers, 
service stations, and dock areas. 

Contact your SOLA representative for details on new 
2-lamp outdoor constant-wattage MV transformers, as 
well as the other indoor and outdoor alternative units. 
Or write for information, mentioning parallel MV out- 
door transformer. 


installations as: 
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SOLA 


A DIVISION OF 
BASIC PRODUCTS CORPORATION 


MAY, 1961 


“Paralleling’ ends double 
lamp-outages 

Exclusive constant-wattage de- 
sign holds lumen output with- 
in +1% for line-voltage 
changes as great as +13%, 
assuring full-rated lamp life 
Prevents “drop-out” since in- 
put voltage must fall 30% be- 
low nominal before lamps 
extinguish 

Inherent protection against 
open or short-circuited lamps 
U.L. listed 

Available for 115, 208, 230, 
277, 460 and 575-volt input 


SOLA ELECTRIC CO. 
Busse Road at Lunt, 

Elk Grove Village, III. 
HEmpstead 9-2800 

IN CANADA, Sola-Basic 
Products Ltd., 377 Evans 
Ave., Toronto 18, Ont. 





Questions on the Code 





Answered by: 


B. A. McDONALD, New York Board of Fire Underwriters, Rochester, N. Y. 
B. Z. SEGALL, Consulting Electrical Engineer, New Orleans, La. 
R. E. WARD, Chief Electrical Inspector, Insurance Department, State of Tennessee, Nashville, Tenn. 


Area Above Commercial 
Garage Pit 


How would the area directly 
© above (within 18 in. of floor 
level) a pit in a commercial garage 


be classified ?—D.P. 
A In my opinion, the area 
e within 18 in. above the floor 
level above the pit would be Class 
I, Div. 2. Paragraph 511-2(c) is 
included to merely emphasize the 
fact that, in general, the pit in this 
location may also be classified as 
Div. 2. But under certain circum- 
stances as stated in this paragraph, 
ean . individual unventilated 
pit or depression” the code enfore- 
ing authority may judge it to be 
Div. 1.—B.Z.S.—5/61/1 


Plug-Fuse 
Voltage Ratings 
In a factory building being 


supplied with a 480Y/277- 
that 


Q. 


volt 3-phase electric system 
will serve lighting, is it permissible 
to use a panelboard of the plug-fuse 
Edison-base type?—R.A. 


No. Under Paragraph 240- 
© 20 (a), Classification, plug 
fuses of this type shall be classified 
at not over 125 volts, 0 to 30 amps. 
From the above you can see your 
voltage exceeds the permitted rat- 
ing for plug fuses.—R.E.W.—5 
61/2 


Grounding Connection 
Accessible 


QO Section 250-112 of the 1959 
© Code, states: “Where prac- 
ticable the point of attachment shall 
be accessible.” 

The question I have is: Conceal- 
ing of ground clamp in wall. The 
water comes in a }-in. copper tube 
inside the wall. I grounded the sys- 
tem where it entered the building, 
but the inspector required me to 
move the connection to a -in. 
chrome-plated nipple underneath the 
lavatory. If I interpret this article 
correctly he is not taking the word 
practicable into consideration, but 
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leaving it out, thus changing the 
meaning to mandatory. I feel that 
this is not using good judgment.— 


W.D.W. 
A According to the provisions 
e of Section 90-7 of the 1959 
Code, the responsibility for making 
interpretations of Code rules is 
delegated to the administrative au- 
thority supervising the enforcement 
of the code. When code rules are 
phrased in terms of “where prac- 
tical,’ the inspector has the re- 
sponsibility for deciding the ques- 
tion on the basis of existing field 
circumstances. In the case pre- 
sented, it is difficult to question the 
judgment of the inspector, in the 
absence of the various details in- 
volved. If there is a water meter 
on the property, it must be acces- 
sible for the purpose of recording 
the water used. Is there any good 
reason why the grounding conduc- 
tor should not be run to the street 
side of the water meter, a method 
which appears to be preferred by 
the code? If there is no meter, there 
must be an accessible valve regu- 
lating the flow of water. Is there 
any good reason why the grounding 
conductor should not be run to the 
accessible valve? Such are the 
questions which appear to be in- 
volved. It is difficult for me to 
visualize a situation in a dwelling 
occupancy where the conditions are 
such that one finds it necessary to 
conceal the grounding connection 
to the electrode. 
One of the most vital elements of 
a wiring design is grounding. It 
safeguards the hazard of lightning 
and faults on the distribution sys- 
tem which could cause high volt- 
age to be imposed on the interior 
wiring. The most effective ground- 
ing circuit is the one which pro- 
vides a short and direct path 
through the electrode to the ground 
outside the building. As covered 
by Section 90-1(b) it should be 
maintained. This involves periodic 
inspection, and the point of attach- 
ment to an electrode should be 
accessible for inspection. Your 
statement indicates that a lightning 
discharge would be brought into 
the building to the lavatory before 
it found a path to ground through 


the water pipe electrode. To me, 
this could present a hazard since 
lightning might find an arcing path 
to ground through the drain pipes. 
If this happens, some of the plumb- 
ing fixtures, such as the trap may 
be destroyed. The connection to the 
g-in. nipple also is questionable 
since usual practice dictates the 
use of a minimum }-in. water pipe 
electrode. The inspector who ap- 
proves the installation assumes the 
responsibility for safe performance. 
One should not be too critical of 
his findings when a question of 
practicability is involved. He may 
find himself in a difficult position to 
defend his position when a serious 
fault occurs.—B.A.McD.—5/61/3 


Type S Fuse 
Adapters 


Within the last few days I 
© purchased some fuseholder 
adapters for Type S fuses. I was 
informed that the Type S adapters 
were only made in two sizes, and 
that in the larger size, one of the 
following could be used—20, 25 
or 30 amp. It has been my under- 
standing that the adapters were of 
such construction that a 30-amp 
size would not make contact in a 
20-amp adapter. 
Is the above statement true with 
reference to only two sizes of Type 
S adapters?—A.W. 


Yes. Your question is cov- 
® ered in the NEC under Sec- 
tion 240-22, “Plug Fuses and Fuse- 
holders of Type S.” Under para- 
graph (a) of this section, Type S 
fuses are classified at not over 125 
volts; 0 to 15 amps, 16 to 30 amps. 
You will also note under paragraph 
(b) that fuses of 16- to 30-amp 
classification shall not be usable 
with fuseholders or adapters of the 
0- to 15-amp classifications. 
Your attention is called to the 
fact that we do have fuseholders 
with a different classification or a 
different breakdown in classification 
other than required by the NEC. 
As an example, in the UL Electrical 
Construction Materials List, under 
the heading “Fittings for Fuse- 
holders,” Bussmann Manufacturing 
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EXCLUSIVE ELECTRUNITE E.M.T. “GUIDE-LINES’® 


keep all bends in plane. “INCH-marks’”® facilitate 


cutting, save waste. Uniform ductility of ELECTRUNITE 


assures even, wrinkle-free bends, 


IMPROVED DESIGN REPUBLIC BENDER for 114” 
E.M.T. and 1” Rigid Steel Conduit. Republic #2475 
Bender is designed and engineered to make 
accurate, predetermined bends, avoiding costly 
“wows,” wasted time, and wasted material. 





Compatibility and 
strength characterize 
raceways made of 











President of Los Angeles electrical firm insists on 


REPUBLIC ELECTRUNITE E.M.T. 
TO CUT JOB COSTS 


Jensen Electric Co., Inc., used Republic E.M.T. and 
Rigid Conduit throughout for electrical raceways in 
Los Angeles’ striking new 1541 Wilshire Building. 


Says company president, Victor G. Jensen, Jr., 
““ELECTRUNITE E.M.T. bends easily without kinking 
or splitting, and it straightens out smoothly whenever 
bent too much or bent in the wrong place. This makes 
for less scrap loss, too. The ““INCH-MARKS” and ‘“‘GUIDE- 
LINES” on each length of ELECTRUNITE E.M.T. make 
it easier to make more accurate, straighter bends. 


‘Another outstanding feature is the knurled interior 
with its SILVERSLICK® coating which makes wire 
pulling easier in ELECTRUNITE E.M.T., especially in 
Southern California’s warm climate. All of these 
features add up to savings in the cost of doing the job. 
So you can see now why we insist on ELECTRUNITE 
E.M.T.” 


Specify Republic electrical raceways for your next 
job. You, too, will find “‘the best costs less installed.” 


For more information on how ELECTRUNITE E.M.T. 
can provide savings for you, send the coupon below. 
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REPUBLIC STEEL 


REPUBLIC HAS THE FEEL FOR MODERN STEEL 


ELECTRICAL METALLIC TUBING 


1541 Wilshire Building, Los Angeles, California 
Architect: Cejay Parsons and Associates 

Structural Engineer: William M. Taggart 

General Contractor: Jack H. MacDonald Company, Inc. 
Electrical Contractor: Jensen Electric Co., Inc. 

Owner: 1541 Wilshire Building Company 


REPUBLIC STEEL CORPORATION 
STEEL AND TUBES DIVISION—DEPT. A-2201 
212 EAST 131st STREET + CLEVELAND 8, OHIO 


Please send more information about the installation advan- 
tages of Republic ELECTRUNITE:® Electrical Metallic Tubing. 


Name Title 





Firm 





Address 





City Zone State 














CHARCO Protected 


WITH TOP QUALITY 


* FLEX-SAF GLOVES 
~ “FLEX-FIT SLEEVES 
BLANKETS «xo CLAMPS 


On the use and performance of Charco products 
depends our reputation, and the safety of those 
who use them 

NO WONDER WE MAKE ONLY THE FINEST 


CHARLESTON RUBBER COMPANY LEADS THE 
FIELD IN MANUFACTURE OF SUPERIOR 
PROTECTIVE EQUIPMENT FOR LINEMEN 

AND HIGH VOLTAGE WORKERS 


36 PAGE CATALOG 
OF LINEMEN’'S PROTECTIVE 
EQUIPMENT ( 





CHARLESTON RUBBER COMPANY 


81 STARK INDUSTRIAL PARK CHARLESTON, SOUTH CAROLINA 











when you need 


DEPENDABLE 
we é emergency standby 


ELECTRIC PLANTS 
800 to 60,000 


WATTS * 
* Universal 


of Oshkosh 


Universal Emergency Electric Plants 
have a special brand of rugged de- 
pendability that inspires confidence. 
Nothing temperamental about these 
sensibly-designed units. They’re stur- 
dily built, perfectly matched, quick to 
start, economical to operate, ready to 
meet any emergency. Choice of air- 
cooled or water-cooled, gas or diesel, 
portable or stationary units, manual or 
automatic starting. Every Universal 
Electric Plant is a complete package 
ready for installation. For details write: 


UNIVERSAL MOTOR COMPANY 
438 Universal Dr., Oshkosh, Wis. 


ee 
a***, ask for 
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Division, McGraw-Edison Co., has 
adapters designed to permit use of 
Fustats in plug fuseholders. This 
company has adapters listed for at 
least ten different classifications. 
In other words, if you use a Fustat 
adapter of their make for a certain 
classification, you will not be able 
to insert a larger Fustat than the 
adapter is designed to accommo- 
date. The same company has Type 
S fuseholders so designated to ac- 
commodate fuses rated 7 to 15 
amp and 16 to 30 amp, and the 
marking is “Fustat Type S.” On 
the other classification, as is men- 
tioned above, the marking is 
“Fustat and ampere rating.” 

According to NEC Panel No. 4, 
they now have a proposal before 
them for consideration in the next 
edition of the National Electrical 
Code that would change the classi- 
fication for fuseholders. This pro- 
posal would add another classifica- 
tion from 16 to 20 amps, and if 
adopted, I am sure that it will meet 
with wide approval by most elec- 
trical inspection authorities. -— 
R.E.W.—5/61/4 


Wireway Fill 


Q Table 1, Chapter 9 allows as 
so 


many as 208 No. 12 wires in 
a 5-in. conduit. Table 4 allows 40% 
fill of the internal area of conduit 
or tubing. Paragraph 362-5 limits 
the number of conductors to 30 in 
a wireway, and also limits the fill 
of wireways to 20% of any interior 
cross-sectional area. 

Why are wireways limited to 30 
conductors and the fill to 20% of 
any interior cross-sectional area? 

Also, why is it that you are al- 
lowed more conductors and a 
greater fill in conduit and tubing 
than allowed in wireways?—A.F.G. 


A The exact answer to this is 
e unknown to the writer. It 
is possible that the printing of this 
question and answer will elicit 
further discussion from our read- 
ers. 

The fact-finding investigation 
made by the Underwriters’ Labora- 
tories, Inc. under the sponsorship 
of the American Iron and Steel In- 
stitute was made to determine if 
more than nine conductors could 
be safely installed in a raceway. 
Furthermore, this investigation 
was made to determine what derat- 
ing factors should be applied if the 
installation of more than nine con- 
ductors in a raceway could be per- 
mitted. 

As a result of this investigation, 
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NEW WESTINGHOUSE HIGH-EFFICIENCY LAMPS 


GIVE YOU ¥s MORE LIGHT AT NO EXTRA COST 


AND YOU DONT HAVE TO CHANGE FIXTURES! 


Now you can increase lighting levels without changing a single 
fixture... without increasing power costs ... and without paying 
premium lamp prices. New Westinghouse ‘High Efficiency’’ 
fluorescent lamps give you a full third more light than daylight 
lamps ...and 15% more light than cool white lamps... without 
consuming an extra watt of power! 


‘‘H.E.”" lamps are so new even the color tint is different—and 
only Westinghouse has it! A special blend of phosphor particles 
coating the inside of each lamp provides the higher lumen out- 
put... with a pleasant and restful green tint. Users everywhere 
feel this new green-white light gives a softer, more comfortable 
light... the most efficient working light yet. Try ‘‘H.E.”’ lamps 
in an entire area. If you don't agree that they provide the most 
efficient light ever, we will gladly exchange them for any West- 
inghouse fluorescent, any color shade, of your choice! 


With ‘‘H.E."’ and other Westinghouse lamps, the Westinghouse 
Lighting Cost Reduction Plan gives you one or more of these 
benefits: 

1. Reduced cost of lamp purchases! 

2. Reduced lamp replacement labor costs! 

3. Increased lighting level for the same or lower costs! 

4. More efficient use of power! 

Order new Westinghouse ‘‘H.E."’ lamps today and get more 
information on the Lighting Cost Reduction Plan from your 
authorized Westinghouse Lamp Agent or your nearest West- 
inghouse Lamp Sales Office! You can be sure...if it's Westinghouse. 


Westinghouse 


Westinghouse Lamp Division, westingnouse Electric Corporation, Bloomfield 2. N.). 








the report recommended the instal- 
lation of more than nine conductors 
in a raceway. At this point it 
should be pointed out that the code 
definition of a raceway includes a 
wireway. This report presented in 
detail the derating factors to be 
applied and basically these factors 
are shown in the table in Note 8 
to Tables 310-12 through 310-15 
in the code. 

Another important recommenda- 
tion made by this report was that 
“a 40% fill be made to apply to all 
steel raceways.” From this it may 
be stated that the 40% fill was rec- 
ommended also for wireways. As 
you note in your query, the code 
requirements did not follow this 
recommendation and continued the 
old requirements of a 30-conduc- 
tor and 20% limitation. 

It is important, however, to note 
that the derating factors do not 
apply to these conductors in wire- 
ways. Because of this it is neces- 
sary to establish this 30-conductor 
limit to prevent overheating of the 
conductors in the wireways. 

It should be pointed out that as 
a practical application, it will most 
probably be found that full advan- 
tage cannot always be taken of this 
greater permissible conduit fill. 
From an economical standpoint, the 
fact that we must apply such large 
derating factors when installing 
these larger number of conductors, 
it may be found that more efficient 
use may be made with these same 
sized copper conductors from a cur- 
rent-carrying-capacity standpoint, 
if more smaller-sized conduits are 
installed.—B.Z.S.—5/61/5 


All the installation speed of Flexible Conduit 
-.. All the protection of Rigid Conduit... with 


QI QUAIL 


~ Extruded Polyviny! Jacket Molded 
to Galvanized Flexible Conduit 








Complete protection against any and all 
contamination—impervious to water, oils, 
chemicals, corrosive atmospheres. Installed 
in minutes. No more ‘‘down-time’’ due to 
wiring shorts or burn-outs, no more periodic 
wiring replacements. 


TYPE LT—JIC Approved 
TYPE LA—Underwriters’ Approved 


Write for free sample, 
costs and name of 
Distributor nearest you. 


P. O. BOX 128-C e ROSELLE, ILLINOIS 


Before you buy - 


COMPARE’ 


BLACKHAWK ADJUSTABLE BAR HANGER 


Send for your free sample — find out for yourself why it is the 
fastest, easiest, neatest, most economical way to hang all ceil- 
ing light fixtures. 


Clearance 
Over Roof 
A one-story school building 


). with a flat roof requires a 


200-amp 115/230-volt 3-wire single- 


Check Blackhawk’s exclusive “clipper” — no screws to tighten — saves you 


time and money. 


Available with or without fixture 
stud. Used between joists from 12” 
to 18”—18” to 26” Blackhawk Adjust- 
able Bar Hangers are made of heavy 


padres 


SEND THIS COUPON TODAY. 
SEND FOR YOUR FREE SAMPLE. 
Blackhawk Industries, Box 708, Dubuque, lowa 
i» Please send me my free sample of Blackhawk Adjustable Bar Hanger 


gauge steel. Adjustable to required 
spacing. Support edges of hanger 
formed to act as plaster gauge. No 
notching necessary. 


Dept. EM51 








State 











Blackhawk Industries, Dubuque, lowa 
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Where the new ideas come from 


Ltn odmmeimmae 


phase electric service. The roof 
overhang extends away from the 
wall 24 in. In order to maintain 
proper clearance of service conduc- 
tors over a driveway, it is necessary 
to use a mast-type service extend- 
ing through the overhang of the 
roof. There will be no means of 
reaching the roof except by a lad- 
der. Triplex cable of the mu!tiple- 
conductor type will be used as the 
£30) pate 


¢ He" 
Service — 
drop coble Most 36 


service F 3 
Overhang | 
| Meter“¢] School bldg. |lOft 


Driveway 


Flat roof 


|, Grade 
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Announcing the newest addi- 
tion to the Amprobe family 


NOW 


TEST VOLTS 
AMPS AND 


OHMS 


ONLY? 28s 

You read right. The AMPROBE JR. Testmaster Kit 
lets you read voltage on a calibrated scale (not just 
an indication), measure amps without interrupting 
service and test for resistance...at half the price 
you'd expect to pay for a tool of similar versatility 

The Kit consists of the AMPROBE JR., an ohmmeter 
attachment, test leads, a leather carrying case and 
the AMPROBE Energizer (‘‘splits” double-conductor 
cords for direct readings at outlets, or boosts the 
sensitivity of the instrument 10X for readings on 
fractional h.p. motors). 

Pick the range that best fits your job from six 
rugged, lightweight models: 0-25 to 0-100 amp; 
either 0-125/ 150 or 0-150/600 volts AC; 25 ohms mid- 
scale. For more details about this newest addition 
to the most-complete family of pocket-sized, snap- 
around test instruments in the world, see your 
Distributor or write for Catalog sheet AAD-1. 














AMPROBE JR 
Test-Mastow ‘oa 


PYRAMID INSTRUMENT CORP., LYNBROOK, N. Y. 
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OW you can trace conductors in cables and conduit— 10 times 
N faster than ever before—and leave your helper free to finish 
other jobs quickly and profitably. A tracing system in itself, revolu- 
tionary new CABLE TRACER lets you search—and unmistakably iden- 
tify—up to 10 separate circuits simultaneously, even in the dark 
and when color coding is absent or obscured by age and dirt. It 
can also test for opens and shorts. 

















CABLE TRACER is a completely self-powered precision tool which 
forever eliminates the need for clumsy buzzers. Designed by the 
makers of famous AMPROBE snap-around test instruments, new 
CABLE TRACER is simplicity itself to use. At the press of a button, : P 

an ‘ I es ee of 3 oF ea . Simply plug one end of conductors to be traced into num- 
number lights up to identify the conductor. What’s more, CABLE bered Station Blocks (A). 
TRACER will pay for itself in saved labor costs after only three jobs. | Plug other ends into Receptacle (B) at top of CABLE TRACER. 
It is supplied with three test leads and ten Station Blocks in a belt- Press Indicator Button (C). 
mi . “ase made of top-grain cowhide leather. Test-tr The number on CABLE TRACER’S Indicator Panel (D) corre- 
looped carrying ca . P- : $ e leat a : y sponding to the Station Block at the other end of the con- 
CABLE TRACER today; your AMPROBE Distributor has a live-action ductor being traced (No. 1, in this case) lights up to provide 


demonstrator. Or write for free Catalog Sheet CT-10. identification—instantly, clearly, unmistakably! Using all the 
only $3950 Station Blocks, ten conductors can be traced at one time. 























PYRAMID INSTRUMENT CORPORATION, LYNBROOK, NEW YORK Canada: Atlas Radio Corp.,50 Wingold Ave., Toronto, Ont. 





service drop, which will extend 
from the service pole to the mast of 
the service conduit. This cable will 
of necessity be above the 24-in. 


overhang of the roof. 
What clearance shall I maintain J 
between roof and drop?—W.H.R. 
a 


A Your question concerns Sec- 
e tion 230-24 of the NEC, and 
I am sure that you have reference — ee < 
to 230-24(a) which states: _ 





“Clearance over Roof—Conduc- 
tors shall have a clearance of not 
less than 8 ft from the highest 
point of roofs over which they 
pass, except where the voltage be- 


tween conductors does not exceed / 

300 and the roof cannot be readily 

walked upon, the clearance may be Lal 
not less than 3 ft.” 


This being a flat roof, it can be 


readily walked upon, and the 8-ft 
clearance pertains to roofs over 
which they pass. In the latest edi- 


tion of the National Electrical Code 


Handbook by Abbott and Stetka, 
the note or explanation concerning 
‘his section clarifies your question, 
and I am in agreement with the ex- 


planation, which is as follows: y 
“In Section 230-24a, the phrase 

‘roof cannot be readily walked 

upon’ is generally understood to 

mean a flat roof or a roof with 








not more than a 15- or 20-degree 
grade. As the roof grade increases, 
it becomes more difficult to walk 
upon without sliding or slipping, 


“In the case of overhead service 
conductors attached to a point on 


the roof when coming from a pole, 
the above is not to be construed as » 
forbidding the point of attachment — ee -_— 
to be less than 3 ft; i.e., some ranch- 


type or low-roofed buildings may 





and normally, only building-repair 
or maintenance workers would have 
reason to be on such roof. a 





require the use of a telescope-type : . 4 
service which extends through the | Now! Guard lofts, storage areas, loading docks without spending 
roof to assure minimum clearances a fortune. Kidde’s new Lyne-O-Larm system lets you put up an 
above oe level. In —s cases, It infra-red “fence” — gives protection at the lowest price. This new 
Is sometimes necessary or over- ; e ° ° . . 
end eendcnbens. te Se. Mantes photoelectric Kidde system uses transistorized transmitter and 
downward from a distribution pole — receiver to project the invisible beam in a straight line, or — with 
at such points of attachment less mirrors — around corners or obstructions. When the beam is 
ge — ange — broken, alarms sound at any desired locations. Lyne-O-Larm 
“The main intent of Section : ’ . : . . : » LY 3 
230-24 is to provide the clearance units are UL-approved, simple to service, operate on line power 
specified and to prevent mechani- through asmall transformer. Built-in standby batteries take over 
cal damage and accidental contact “p17: : : . . : 
pbacw yn ya aeion: if line power fails. For more information and literature, write 
of service conductors. Se 
Your question concerns a school Kidde today. 
building, and as an extra precau- 


tion I would certainly recommend 4 . 
that the connections between the , r 
service drop and the service wires oOo. Sd 


emerging from the conduit be well : cS “ a s ‘ 
insulated with a weatherproof plas- | Kidde Ultrasonic & Detection Alarms Division, 585 Brighton Road, Clifton, N. J. 


tic type tape.—--R.E.W.—5/61/6 Walter Kidde & Company, Inc. 
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GO UP 
TO BRING 
COSTS DOWN 
WITH ANACONDA 
AERIAL CABLE 


Anaconda’s compact, self-sup- 
porting factory pre-assembled 
aerial cable is installed as a 
single unit. No field assembly is 
required—and no lashing oper- 
ation. In plants where the maze 
of pipes and other underground 
structures often make installa- 
tion of ducts or buried cable 
costly or difficult, this cable 
solves the problem. 

It’s fast, easy to install—par- 
ticularly in crowded areas. You 
need only one assembly even for 
three-phase circuits. No special 
ducts, crossarms, or insulators 
are required. These advantages 
of Anaconda aerial cable will 
help when you bid on any job. 


You can attach Anaconda 
aerial cable directly to a pole or 
building-attached bracket. 

Type AB butyl insulation and 
Neoprene jacket affords resist- 
ance to moisture and heat. For 
the full story, call the Man 
from Anaconda today. Or 
write: Anaconda Wire & Cable 
Company, 25 Broadway, New 
York 4, New York; Depart- 
ment EFL-1-ECM. 6126; 


ASK THE MAN FROM 


ANACONDA 


FOR SELF-SUPPORTING AERIAL CABLE 





First IES Spring 
Conference Held 


The Illuminating Engineering 
Society launched its series of nine 
spring regional meetings with the 
East Central Regional Conference 
in Philadelphia on April 10-11. The 
series will conclude with the Great 
Lakes Regional Conference in Cin- 
cinnati, Ohio, June 19-20. 

Nearly 200 IES members and 
guests registered for the two-day 
conference in Philadelphia, which 
embraced five technical sessions, an 
Applied Lighting Competition run- 
off, a President’s Luncheon, two re- 
ceptions, and a dinner-dance. The 
technical sessions included eight 
technical papers, and a symposium 
presented by a four-man panel of 
experts. 

At the opening session, Carman 
D. Miller, vice president of the IES 
East Central Region extended re- 
gional greetings, and introduced 
Milton I. Allen, vice president, 
Sales, Philadelphia Electric Co., 
who welcomed the conference group 
to Philadelphia. In his brief talk, 


Mr. Allen pointed out that light- 
ing application is being promoted 


by several groups—Better Light 
Better Sight Bureau, National Elec- 
trical Contractors Association, Na- 
tional Electrical Manufacturers As- 
sociation, Industrial Electrical 
Council, and Edison Electric Insti- 
tute, to name a few—and urged the 
IES to assume greater leadership. 
One way to do this, for example, is 
to interpret research and relate it 
to final application, he said. 

The first technical session was 
chairmanned by Kenneth W. Cobb, 
chairman of the IES Capital Sec- 
tion, Washington, D. C., and con- 
sisted of three papers. 

First speaker on this session was 
Robert T. Dorsey, General Electric 
Co., Nela Park, Cleveland, who dis- 
cussed “‘The Latest in Light Sources 
and Their Application.” This was 
primarily a slide presentation. In- 
cluded in this presentation was a 
comparison of growth of lamp sales 
with other growth rates, from 1948 
to 1960. Shown was: U.S. popula- 
tion—1.73% per year; lamps con- 
sumed—2.83% per year; kwhr con- 
sumption by lamps—5.9% per year; 
and use of light (lumen hours)— 
9.3% per year. 

John J. Neidhart, Miller Co., 
Meriden, Conn., discussed “A Log- 
ical Approach to the Commercial 
Lighting Problem,” and presented 
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In the News 


NEW CHAIRMAN of the IIlinois Chapter, 
IAEI, is Wm. P. Hogan, Jr., chief elec- 
trical inspector, City of Chicago. Mr. 
Hogan is also current president of the 
Western Section, IAEl. 


over-all data for lighting levels of 
50, 100 and 200 footcandles using 
40-watt RS lamps, 800-ma_ high- 
output lamps, and 1500-ma extra- 
high-output lamps. These data were 
prepared for several types of lu- 
minaires. While conclusions are 
dangerous, due to variations in data 
with different types of luminaires, 
the results indicated generally that 
economies result from the use of the 
higher-ampere loaded lamps. 

Industry generally has accepted 
the new IES light levels for pro- 
duction areas, ranging from 100 
footcandles up, for most visual 
tasks, according to George W. Clark, 
Sylvania Electric Products Inc., 
Wheeling, W. Va., who discussed 
“High Intensity Industrial Light- 
ing.” Many examples of comfort- 
able high-level ligthing in produc- 
tion areas were shown by slides, and 
the need for better visual environ- 
ments was stressed. 

The second technical session, 
chairmanned by James B. Nall, 
chairman of Pittsburgh Section 
IES, was a symposium on “Integra- 
tion of Lighting, Heating and Air 
Conditioning,” which was moder- 
ated by Robert T. Dorsey, General 
Electric Co., Cleveland. The panel 
for this symposium consisted of 
Murray L. Quinn, Day-Brite Light- 
ing, Inc., St. Louis; Walter W. Ken- 
nedy, Barber Colman Co., Rockford, 
Ill.; Paul H. Yeomans, Consulting 
Engineer, Philadelphia, Pa.; and 
Herbert H. Swinburne, Nolan & 
Swinburne, Philadelphia, Pa.; rep- 
resenting a lighting equipment 
manufacturer, an air conditioning 
equipment manufacturer, a consult- 
ing engineer, and an architect, re- 


spectively. Each panelist discussed 
the symposium subject from his 
own viewpoint of interest, and illus- 
trated his points by means of slides. 
A question and answer period fol- 
lowed, and much interest in this 
subject was demonstrated by the 
delegates. 

The third technical session, chair- 
manned by William F. Speed, chair- 
man, Philadelphia Section IES, was 
devoted entirely to the IES Applied 
Lighting Competition runoff of win- 
ners at the regional Jevel. 

In the Classification I—Residen- 
tial group, First Prize award was 
made to Elizabeth A. Meehan, Phil- 
adelphia Electric Co., Philadelphia, 
for her entry titled “Light, Liberty 
and the Pursuit of Happiness.” 
This covered the lighting in a sub- 
urban Philadelphia home. 

In Classification II—Commercial/ 
Industrial, the First Prize award 
went to Albert A. Fox, Washington, 
D. C., for his entry “Lighting a 
Liturgical Church-In-The-Round.” 
Second Prize award to G. Earle 
Watt, Philadelphia Electric Co., 
Philadelphia, for his entry “Light- 
ing With Dignity,” for the Rowland 
Funeral Home, Abington, Pa. The 
Third Prize award was made to 
John B. Jaecklein, Baltimore, Md., 
for his entry “Relighting of Mens’ 
and Boys’ Dept.” in Hutzler’s Down- 
town Dept. Store, Baltimore. 

The fourth technical session was 
devoted to floodlighting and store 
lighting, and was chairmanned by 
Luther S. Reams, chairman of Vir- 
ginia Section of IES. 

William P. Graham of Philadel- 
phia Electric Co., gave a slide-illus- 
trated talk on “See the Unseen 
Architecturally,” which related to 
the floodlighting of monumental- 
type buildings, in Europe and the 
United States. 

A paper on “Floodlighting Makes 
the Difference” was read for Rob- 
ert H. Goodman, Crouse-Hinds Co., 
who was unable to attend the con- 
ference. It covered the types of 
floodlights and beam patterns that 
are available for incandescent and 
mercury lamps for the various flood- 
lighting applications encountered. 

David W. Loucks of Duquesne 
Light Company gave a most inter- 
esting slide-illustrated talk on “If I 
Had a Store —,” in which he fea- 
tured “lighting benefits” in lay- 
men’s language, and urged lighting 
engineers to get away from their 
technical lingo and talk the cus- 
tomers’ language. 
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Seal Unfinished 
Cable Joints 


Against Moisture 
And Dirt 


Cable splicing no longer need be one continuous operation when G&W 
Cable Nightcaps are used. Unfinished cable joints or terminations can 
be left overnight or for several days at a time with complete assurance 
that work will remain dry and clean as when sealed. 


The G&W Cable Nightcap consists of a heavy plastic sleeve, water- 
proof paper to keep the plastic clean, tape, desiccant, and humidity 
indicator. The sleeve is slipped over the unfinished joint and one end 
taped tightly to the cable. Desiccant and humidity indicator are then 
inserted into the sleeve and its remaining end taped to the cable on 
other side of the joint. Waterproof paper is laid over the sleeve for 
protection. 


Further information on the Cable Nightcap is available from G&eW 
Electric Specialty Company or consult your local Ge W representative. 


G&W ELECTRIC SPECIALTY COMPANY 
3514 WEST 127th STREET * BLUE ISLAND, ILLINOIS 


CANADIAN MFR. © POWERLITE DEVICES, LTD. 
TORONTO, MONTREAL & VANCOUVER 


, Superior quality standards—inspired specialized design J61-1 Y 











NYE +101 POWER DRIVE 


ALL STEEL CONSTRUCTION @ STAND OR BENCH MOUNTED 
% H.-P. 


Quick-opening die heads for 
threading 4” through 2” 
pipe or conduit. Fits into Nye 
saddle — perfect alignment — 


Yoke assembly for threading 
21%” to 4” pipe or conduit. 
Perfect balance — compact — 
direct power to threader. No 
long drive shaft. 


BACK TO SCHOOL, notebooks and all, at 
University of Wisconsin two-day seminar 
on estimating for electrical contractors 
came |. R. Gusa, Gusa Electric Co., Elgin, 
Minn.; and John N. Ellenbecker, Granite 
City Electric Co., St. Cloud, Minn. 


The fifth and final technical ses- 
sion included the presentation of 
two papers only—one technical, and 
the other general. 

R. N. Edwards of Westinghouse 
Electric Corp., Cleveland, discussed 
“This Factor Called Maintenance,” 
in which the individual components 
of lighting maintenance factors, as 
they apply in interior lighting de- 
sign to the minimum maintained-in- 
service lighting levels was covered 
in detail. Mr. Edwards challenged 
IES to develop a standard recom- 
mended practice for determining 
minimum maintenance factors, to 
remove the confusion and variations 
in practice which now exist. 

The concluding paper for tech- 
nical sessions covered “Lighting 
Trends During the Sixties,’”’ which 
was presented by Berlon C. Cooper, 
associate editor, Electrical Con- 
struction and Maintenance. The 
outlook for new building construc- 
tion and modernization during the 
decade of the Sixties, backbone for 
lighting markets, was given, and 
factors which influence lighting sys- 
tem design and lighting equipment 
trends were discussed. Based on 
a sound and growing national econ- 
omy, and a political climate favor- 
able to private enterprise and initia- 
tive, all factors are favorable for a 
true renaissance in lighting, and 
expanding lighting technology, Mr. 
Cooper stated. 

A highlight of the conference was 
the President’s Luncheon, and an 
address by IES President Richard 
G. Slauer. President Slauer re- 
ported briefly on the Society and 
its activities, and the place of IES 
in the lighting industry’s growth. 
IES is the image of a profession, 
the alter ego of an industry, he com- 
mented. He urged IES to broaden 
its scope, to earn and to show more 
leadership, and to make greater use 
of the Blackwell (Dr. H. R. Black- 
well) data. 
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EMEA Conference 
Held in Los Angeles 


The seventh bi-annual conference 
in. a series sponsored by the Elec- 
trical Maintenance Engineers Asso- 
ciation of California was held at 
USC, Los Angeles, March 28-30, 
with approximately 300 plant engi- 
neering, maintenance and manage- 
ment delegates attending this 3-day 
meeting. Featured on the program 
were five panel discussions pertain- 
ing to codes; electronic mainte- 
nance; management-maintenance 
cooperation; industrial mainte- 
nance procedures and_ personnel 
relations; while additional dinner 
and luncheon speakers, a concur- 
rent exhibition of electrical prod- 
ucts, plus a group visitation to a 
large automotive assembly plant 
rounded out an unusually practical, 
informative conclave. 

Keynoting the general theme of 
the meeting, George E. Kinney, Jr., 
of Hughes Aircraft, discussed The 
Changing Face of Maintenance 
caused by an increasing emphasis 
on automatic, integrated operation 
of equipment; corresponding high 
costs of production; demands for 
continuity of essential power and 
the vital role assigned to mainte- 
nance to insure this continuity. To 
illustrate, he discussed numerical 
control of equipment; that is, feed- 
ing coded information from mag- 
netic or punched tapes or cards 
into digital devices that translate 
data into machine action, thereby 
moving tools from one point to 
another automatically, such as for 
spindle drill operations, or moving 
tools along continuous paths, such 
as for cutting. 

This is not “automation” as we 
generally think of it, Kinney said, 


é 
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LIGHTING FIXTURE and equipment dis- 
play at the Upper Midwest Electrical 
Industry Convention in Minneapolis is ex- 
amined by (I to r) Albert Birkeland, Birke- 
land Electric, Merrifield, Minn.; J. M. 
Brindley, W. A. Roosevelt Co., LaCrosse, 
Wis.; and Lloyd Brown, Brown Electric 
Co., Decorah, lowa. 


Whatever your wiring problem— Keystone 
can design and fabricate “odd”, custom 
cabinets to meet your exact requirements. 
Complete engineering and manufacturing 
facilities assure you of prompt, dependable 
service on special wiring enclosures in any 
size, shape or style you need. So, turn your 
special problems into ready-to-wire solutions 
with Keystone’s experienced Custom Products 
Division. Just send specifications and a 
drawing—for a prompt quotation! 


KEYSTONE 


MANUFACTURING COMPANY 
DIVISION OF Aris INDUSTRIAL CORPORATION 
223330 Sherwood Ave. . Warren, Michigan 
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COMPLETELY 
WEATHERPROOF 


U-L APPROVED 


POWER OUTLETS 


FOR FARMS, RANCHES, 
a MOBILE HOME PARKS, 
INDUSTRY, OUTDOOR ATTENDING the EASA Southwestern 
CONSTRUCTION! Chapter meeting in Lubbock, Texas, were 


(L-R): Cecil T. Cline, Essex Wire Corp., 
MODEL P-55-F, as illustrated, has a 50 amp, Fort Worth, Texas; Homer D. Russell, 
250 volt, 4 wire power receptacle, protected with R&E Electric Co., Kilgore, Texas; Connie 
a 2 pole, 60 amp pull out block. Also has a Henry, Motor Rewinding Co., Dallas, 
grounded type duplex receptacle protected with a Texas; C. G. Smith, Smith-Milligan Elec 
separcte fuse. U-L Approved! tric Co., Tulsa, Okla.; and Richard Hoore- 
Top hub and three KO's in bottom facilitate over beke, Complete-Reading Electric Co., 
head or underground connections. Chicago 

COMPLETELY TAMPERPROOF! 


Cover closes completely when in use and can be since that term generally applies to 
padiocked to eliminate tampering. Also Circuit large assembly _ yjlants such as 
Breaker Model similar to model illustrated, with — a : E so he 
circuit breaker replacing the fuses. those related to the automotive in- 


A COMPLETE LINE OF STANDARD MODELS TO CHOOSE dustry, whereas numerical controls 

FROM IN FUSED OR CIRCUIT BREAKER TYPES WITH 15 bei iSCUSS rant 
yeing discussed could be advantage- 

oo A igo a Ro TO 60 AMP, 3 AND 4 WIRE RECEPTABLES. 


CIRCUIT BREAKER TYPES OVER 100 DIFFERENT MODELS! ously utilized in smaller plants 


* SEE YOUR LOCAL ELECTRICAL DISTRIBUTOR OR WRITE. . . where operating essentials included 
ELECTRIC PRODUCTS, INC. DEPT. EC mm accuracy, minimum feed and trans- 

MANKATO, MINNESOTA fer times, high production, exact 
iT?trtrtertrtrtrtetirttrmerttneetstistiet ft all duplication and high over-all ef- 
ficiencies. Downtime in such in- 





Hang more fixtures stances is critical, he continued, for 


i" int = when control is interrelated to hy- 
easier with a TESTS PROVE: draulics and mechanics as well as 








10% more slip to electronics, the cessation of nu- 


merical control would idle an entire 


LANTZ HI-HOIST . . 
| lant. For this reason maintenance 
TRY IT : Y-ER EAS aaa be preventive, with personnel 
FREE! cs aS Sy Wire Pulling Lubricant trained for exacting work. 
The Lantz Hi-Hoist : 7 p m for Lead, Rubber, Braid or As — of five conference panel 
easily lifts and holds " Synthetic Covered Cables discussions, a session on codes pre- 
fluorescent fixtures, 4 = | sented viewpoints of City and State 
conduit, pipe, etc. to aN = There is only inspectors as well as underwriters 
working height . . . one Y-ER EAS and utilities, since the panel, mod- 


reduces fatigue, > . . - 

speeds installation Don't accept substitutes. f. erated by Sidney F. Hill, president 

or repair work, cuts The extra slip means extra of Hill Electric, included G. A. 

cose. a =n savings on every job. Wintz, electrical inspector for the 

gy oS. UP 0 : City of Los Angeles; Merle A. 

13 ft. Three sections ¢ Creamy, non-corrosive, : as ‘ t 

fit in car trunk, as- Never greasy or messy. Plummer, service requirements 

: semble in 30  sec- Prevents sticking or setting, engineer for the Los Angeles De- 

onds. Electrical wholesalers everywhere Extra slip for saddles and partment of Water and Power; 

invite contractors to try a Hi-Hoist on turns. ae f ror . 

the job, free. Check with your whole- Does not run back on cables. E. E Carlton, sect het electri 

saler on how to try it free. For full in- Never harmful to hands, cloth- cal safety engineer for the State of 

formation on the Hi-Hoist, mail coupon. ing, cables or conduit. = California; and Karl Geiges, vice 

(Representation in a few choice territories is still open. ) Write for president of Underwriters’ Labor- 
descriptive atories. 

literature Remarks by G. A. Wintz advised 

contractors and plant maintenance 

men how to get along with inspec- 

tors. He stated that codes gen- 

erally are compromises between 

4 : economic limitations and _ public 

At all Leading Electrical Supply Houses safety considerations and should be 


J ELECTRO COMPOUND CO. viewed as necessary minimum 
“4149 W. 150th St., Cleveland 35, Ohio F.- standards rather than as specifica- 
=<: ie tions for adequacy or maximum 











r LANTZ Manufacturing Co., | 
Valparaiso, Ind. 
Please send Hi-Hoist bulletin with 
descriptive and technical informa- 
tion and how to try it FREE. 
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efficiency. He advised those present 
to study these codes, know their in- 
tended purpose, resist temptations 
to cut corners, and to respect the 
function, authority and _ responsi- 
bility of inspectors on the job. 

Merle Plummer noted that codes 
promote essential “meeting of 
minds” between contractors, in- 
spectors and engineers, often fill- 
ing important gaps in job specifica- 
tions. He likewise paid tribute to 
members of code-writing panels, 
stating that their jobs were metic- 
ulous and difficult because it was 
essential to phrase rules in lan- 
guage which would leave no doubts 
as to meaning. 

Carlton pointed out that many 
variations still existed between cer- 
tain national, state and local codes, 
and that unification of rulings 
would be most appropriate to avoid 
conflicts. Towards this end he 
cited California’s Electrical Safety 
Orders, which had been established 
after holding series of open com- 
mittee meetings wherein all inter- 
ested persons could express their 
views on proposed recommenda- 
tions. Then, after comments had 
been sifted and analyzed, standards 
were formalized and filed with 
all county clerks for further con- 
sideration for official local ordi- 
nances which subsequently could be 
enforced. 

Karl Geiges stated that one ob- 
jective of UL was to “protect an 
electrically untrained and unin- 
formed public against inadvertent 
exposure to hazards.”’ To do this, 
he said, the Laboratories inspect 
electrical items and equipment not 
only when they first appear on the 
market, but periodically thereafter 
to insure that initial characteris- 


AT EASA MEETING in Lubbock, Texas, 
were (L-R): Marvin Cole, Insulation & 
wires, Inc., Houston, Texas; C. R. Hamil 
ton, Hamilton Electric Works, Austin, 
Texas; Richard Hamilton, Reliance Elec 
tric & Engineering Corp., Dallas, Texas; 
J. B. Johnson, J&J Armature Works, 
Tyler, Texas; and Lester L. Luton, Luton 
Electric Service, Ada, Okla 


THE 
CLOCK 
SYSTEM 


THAT GIVES 
YOU MORE TIME! 


e « « or at least it seems that way with Cincinnati Master Time and Pro- 
gram Clocks . . . since Cincinnati Systems have plenty of cost saving, 
time saving features that make them faster, less expensive to install 
and maintain. 

To name just a few—there’s fast action plug/receptacle mounting 
secondaries and exclusive swing-out trunnion mounting. No special 
tools are required for program setting. And, you can choose from 
either 2-wire Minute Impulse or Wired Synchronous Systems with 
rugged U.L. approved construction throughout. 

Get the complete story by contacting your nearby Cincinnati repre- 
sentative; or, send for your free copy of our “Time Systems Hand- 
book” covering clock, program and fire alarm systems. 


IF IT’S ABOUT TIME ... CALL FOR... 


are, re Cincinanali nme recorver co. 


1732 Central Avenue 
CINCINNATI 14, OHIO 


SINCE 1896 


Gentlemen: 
Without charge or obliga- 
tion, please send my new 
“Time Systems Handbook.” 
—A basic guide to clock Address 
and program systems. 

City 


Name 











Organization Position 
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UTILITY 
BODIES 


ALL-STEEL 





LINE-CONSTRUCTION BODY 


. . available in 9’ to 14’6” lengths with mechanical 
or hydraulic winch and derrick, or any other special 
or custom equipment desired. Compartments can 
be arranged to your specifications. 


SERVICE BODIES 
. . . for Y2-, %-, and 1-ton chassis. Electrically 
welded into one unit with six waterproof compart- 
ments, recessed paddle handles keyed alike and 
fender skirt protected with die-formed rolled edges. 
Built for safe, dependable service . . . will out- 
last several chassis. 


SIDE BOXES 
For all pick-up trucks, including the new compacts. 
Watertight compartments . . . double panel doors 
. recessed paddle handles with cylinder locks 
keyed alike. Eleven types, seven lengths available. 


YOU CAN BE SURE OF QUALITY MATERIALS AND WORK- 
™ MANSHIP WHEN YOU SPECIFY KOENIG PRODUCTS 
Write for literature and specific information today. 


IRON WORKS, Inc. 





P. O. BOX 7726 
Dept. A 
HOUSTON 7, TEXAS 





CONSTRUCTING ELECTRICAL SYSTEMS 
by J. F. McPartland and the Editors of 
Electrical Construction and Maintenance 
““CONSTRUCTING ELECTRICAL SYSTEMS” 
Electrical Construction and Maintenance 


330 West 42nd Street, New York 36, N.Y. 


Please send me 
at $4.50 each. 


copy (copies) of the book, ‘‘Constructing Electrical Systems,’’ 


Payment enclosed. C Please bill me. {_] Bill Company. 
Ship to: 
Name Title 


Company Name 


PLEASE PRINT 


Hiome 
Address — Company 
City 


Please indicate nature of Co. business 


(273-076) 


ron IT PAYS TO SPECIFY 


TheeJtIFy Xi 
THE COMPLETE LINE 
Fish Tape, NoKink 
Ladder, Pushabout 


Line Up Washers 
Reels, Rollers 


Bar Hanger, 
Adjustable 
SOLDER 
Blanks, Knockout 


NO KINK DIPPER 
FISH TAPE closer 
Box Protectors, 
Green Dot Plaster 
Box Supports, 
Clamp In 
Conduit Bender Vise 
Cutter, Adjustable 
Hole 
SLIPSTICK 


ADJUSTABLE WIRE 6d | ai W. 7 tf 2323 WEST 18th STREET 
a, e e iu CHICAGO 8 


PORCELAIN 
House Brackets, 
Insulators 
Knobs, Tubes, Cleats 
Secondary Rack 
Nailit Knobs 
Wire Connectors 


Saw Attachment 


Slip Stick Wire 
Lubricant 
Send for complete 
SPECIFICATION 
CATALOG 


Solder Dipper Cup 
Wire Meter Equipment 


HOLE CUTTER LUBRICANT 4 


ee eee 


AS AN AID to labor-management rela- 
tions, J. E. Dow, executive vice president, 
Kelso-Burnett Electric Co., Chicago, tells 
contractors at recent University of Wis- 
consin seminar that K-B plans to develop 
and conduct a training course for their 
electrical foremen, Dow covered the labor- 
management subject at a 2-day meeting. 


tics are maintained. He also dis- 
cussed relationships between the 
NEC and UL, maintaining that 
some products approved by one 
were not always acceptable to the 
other, but although minor vari- 
ances existed, the aims of the 
national code and UL standards 
were closely allied. 

A second panel, discussing Elec- 
tronic Maintenance, was moderated 
by Howard D. Lesher, senior elec- 
trical engineer for North American 
Aviation; panel participants includ- 
ing George A. Poate, electrician 
with Hearst Los Angeles news- 
papers; C. Leon Perry, supervisor 
of Engineering and _ Utilities, 
Columbia-Geneva Division of U.S. 
Steel; Gerald W. Anderson, elec- 
trical engineer for U.S. Rubber, 
and Wally Wingert, assistant 
supervisor of Electronics Training 
at North American Aviation. Col- 
lectively this panel discussed 
trouble-shooting procedures, 
planned maintenance _ scheduling 
and supervision, electronic drives, 
selection and training of qualified 
personnel. 

This round-up of related subjects 
included comments pertaining to 
variable temperatures and ventila- 
tion affecting operations of sensi- 
tive control components; the need 
for understanding and cooperation 
between maintenance, management 
and operation men; the effect of 
dust on microswitches and relays; 
and deleterious effects of vibration 
or stray light on photocells. Also 
there was considerable emphasis 
upon the importance of production 
continuity today “regardless of 
cost” of maintenance; the use of 
oscilloscopes for detecting trouble 
within electronic circuits; the 
necessity for keeping detailed 
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records; inventory scope; mainte- 
nance scheduling, and _ various 
recommended procedures for in- 
spection, estimating and follow-up 
of repairs. 

Promotion of a productive atti- 
tude between management and 
maintenance departments was the 
subject of a panel consisting of Lou 
Strauss of Sunkist Growers; Regis 
Gubser, vice president in charge of 
engineering for California Consum- 
ers; Floyd O. Nelson, electrical 
department head for Alcoa’s Rome 
Cable division, and Donald K. Hig- 
gins, special project engineer for 
American Potash & Chemical. 
Moderated by Bernard A. Shrive, 
electrical superintendent for Kaiser 
Steel’s Fontana plant, this panel 
analyzed management objectives, 
ways and means of implementing 
them, planned incentives for work- 
ers and the integration of men and 
methods. 

Strauss maintained that mainte- 
nance is an economic function, and 
that progressive companies will not 
hestitate to invest in maintenance, 
good tools and equipment, training 
programs and comprehensive in- 
ventories, provided it can be proved 
that these investments will result 
in producing quality products that 
can be sold at a profit and thereby 
return dividends to stockholders. 
Management expects maintenance 
to have foresight, plan ahead, make 
accurate predictions of upcoming 
major expenses and order inven- 
tory stock with intelligence. And, 
since management is not expected 
to know all the answers concerning 
codes and recommended § safety 
procedures, it also is the mainte- 
nance superintendent’s responsibil- 


CHAIRMAN EMERITUS of Iilinois Chap- 
ter, |AEI, program committee is honor be- 
stowed on S. R. Todd (right) at recent 
annual meeting. Chapter immediate past- 
chairman L. E. Dunham, Springfield, 
congratulates Mr. Todd for his 31 years 
of consecutive chairmanship. Col. Todd, 
an active member of Chicago's electrical 
inspection department, has been past- 
president of the Western Section, past in- 
ternational president and a member of 
\AE!l for some 41 years. 


Because it puts 
you in a better 
bidding position... 
it’s good to know 


CARLON 


PLASTIC CONDUIT 


Here’s Why 

Carlon saves 30% in 
installation .. . is 
competitive with other 
non-metallic conduits. Light, 
clean, leakproof, corrosion 
resistant, solvent-welded. 
Carlon Underground 
Conduit for direct 

burial or encasement. 
Carlon PV-Duit 

for greatest 

corrosion resistance. 


Carion Products Corporation 
Box 133 — Aurora, Ohio 


() Send me complete information at once. 


(D Have your representative see me regarding 
Carlon Plastic Conduit. 


ee | | 
COMPANY 

ADDRESS 

CITY 
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BELL 


“The i hy T cn 
WEATHERPROOF 


MOST COMPLETE LINE 
of Weatherproof 


COVERS and BOXES 


SAFE-T-LOK 


WEATHERPROOF 


SNAP COVERS /( GPgp? 
& RECEPTACLES ail. /f 
Snap Open ... Stay Open... Snap 


Shut! 1 to 10-Gang Combination Switch 
& Receptacle Device. 


SOLID BRASS 


Yeu! Construction Features 


NEW EXTRA-SAFETY 


TAMPER-PROOF 
SNAP-COVER 


Equipped with Padlock 
Hasp — Stops Current Pil- 
ferage, Tampering, Acci- 
dental Shock. 1, 2, 3-Gang 
Duplex Receptacle, or com- 
bination switch and receptacle. 


Yew! Easy Installation 


CAST 
ALUMINUM 
BOXES 


1-Gang and 2-Gang 
3 to 7 hubs, %” 





or ¥%” # 
with aluminum plugs. 4 


Weuw! UNIVERSAL BOX 


fits practically any cover — holds device 
firmly. 


¥ 





Yew! Quality Performance 


NEW PORTABLE 
WEATHERPROOF 


LAMPHOLDER 


OUTLET BOX 


Lampholder, outlet and switch 
in aluminum housing. Complete 
with spike and cord. Spikes in 
ground for electricity and light- 
ing where needed. 








Write For Complete Weatherproof Catalog 


5735 S$. Claremont Ave 
Chicago 36, III 


HEADING UP new slate of officers of the 
Minnesota Electrical Assn., Inc., at the 
Upper Midwest Electrical Conference in 
Minneapolis were (I to r) Robert De War, 
De War Electric, Fairmont, Minn., vice 
president, and Stan Berquist, Berquist 
Electric, Litchfield, Minn., president. 
ity to assume this advisory func- 
tion, he concluded. 

Gubser cited three objectives 
which should be considered: (1) 
reliability of equipment, (2) mini- 
mum interruptions of production 
schedules, and (3) minimum over- 
all costs for service. These could be 
obtained only by analyzing equip- 
ment and problems, he said; noting 
nameplate data; determining to 
what extent equipment effects 
production; assigning a priority 
commensurate with a machine’s 
importance; compiling records to 
determine the necessity and effec- 
tiveness of periodic inspections and 
repair work, and advising manage- 
ment of approaching overloads 
caused by increasing production or 
changes in operating practices. To 
obtain minimum over-all mainte- 
nance costs, he continued, it is 
sometimes cheaper to replace a 
motor rather than repair it, and 
“outside” contractors frequently 
can perform given assignments 
faster and cheaper than can plant 
crews, so these alternatives should 
be seriously considered. 

Nelson contended that mainte- 
nance supervisors generally under- 
stand equipment problems, the 
function of tools and the operation 
of machines, but they do not always 
understand the philosophy of hu- 
man relations. He also discussed 
methods for encouraging men in 
skills of endeavor, mentioning 
that planned incentive systems can 
overcome apathy, spur application 
and improve attitudes. Such sys- 
tems, however, have to be consist- 
ent and honest, requiring recogni- 
tion of abilities, the establishment 
of practical work standards, a fair 
assignment of objectives and an at- 
tainable basis for bonuses. 

Higgins, who is responsible for a 


You Don’t Need 


BOLTS €¥* NUTS 


S 
WASHERS PINS 


or Special Tools 
to install 


Cable 
Support Systems 


Power circuits... process tubing... 
piping...control cables...are better, 
faster, more economically supported 
with Chalfant engineered systems. 
Exclusive crimp-type splice plates 
securely join Chalfant trays without 
the need of bolts, washers, nuts or 
pins. This is only one of the features 
that drops installation time way down 
over conventional installation methods. 
Chalfant uses Aluminized steel to 
make Trays and Splice Plates. It’s a 
high quality, longer lasting, stronger 
material that is outstanding in per- 
formance yet lower in price. 

You'll be years ahead by specifying 
Chalfant Aluminized Steel Cable 
Racks for your jobs to... 


SAVE... 
15% on Material 


40% on Installation 
Get The 


Complete Story 


Write for Catalog 


(Gin (fa nt 


11521 Madison Ave. * Cleveland 2, 0. 


PRODUCTS 
CO. Inc. 
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plant having many buildings scat- 
tered over a wide geographical 
area, stated that nearly 50% of all 
employees in this vast concept were 
related to maintenance work in 
some form, and that intelligent 
maintenance would be impossible 
without accurate records, history 
cards, machine identification, work 
orders, inventory replacement, cost 
data and management-maintenance 
meetings to coordinate mutual un- 
derstanding of operation objectives 
and maintenance requisites. 

Industrial Plant Maintenance, 
the subject for the fourth panel dis- 
cussion, was ably considered by 
Bob Marcum, manager of plant 
services for Hughes Aircraft; 
Frank S. Miller, plant engineer for 
Robertshaw-Fulton Controls’ Gray- 
son division; Dr. Henry L. Lee, Jr., 
technical director for the Epoxylite 
Corp.; and Dick Pehl, superinten- 
dent of mechanical maintenance for 
Kaiser Steel. This informative 
session was chairmanned by Frank 
G. Pierce, electrical engineer for 
Union Oil of California’s Los 
Angeles refinery. 

Marcum stated that most electri- 
cal maintenance problems pertained 
to main switchgear, breakers, 
transformers, feeders, fuses, panel- 
boards, branch circuits and motors. 
Then, by discussing numerous case 
studies, he commented upon specific 
troubles, their causes and correc- 
tions; suggesting numerous ways 
to inspect and repair equipment, 
insure safety of men and equip- 
ment, anticipate and schedule major 
shut-downs. 

Frank Miller advocated orderly 
pre-planning; citing, as examples, 
scheduled inspections, group lamp 


ATTENDING a recent meeting of the 
EASA Southwestern Chapter in Lubbock, 
Texas, were (L-R): Ken Bell, Electrical 
Supply, Dallas, Texas; Allan Shipman, 
Butts Electric Supply Co., Oklahoma City, 
Okla.; C. W. Davall, John C. Dolph Co., 
Monmouth Junction, N. J.; Fred Fehren- 
kamp, Houston Industrial Supply Co., 
Houston, Texas; and William Weirich, 
Lenni Products, Lenni Mills, Pa. 


TO BRIGHTER LOCKS... 


Markland Locks and Dam 
on the Ohio River. 


THOMPSON Servisafe POLES 


Safe navigation through the busy 
Markland Locks on the Ohio River 
depends on the skill of experienced 
river pilots and bright uniform illu- 
mination. That’s why Thompson 
Servisafe poles were specified by the 
engineers who designed the installa- 
tion. As the lights are lowered, they 
are automatically disconnected. 
Maintenance personnel can replace 
burned-out bulbs and service fixtures 
on the ground . . . quickly and with 
complete safety. 


10106-TE 


Request full details on 
specs, installation and costs. 


THE THOMPSON 
ELECTRIC COMPANY 


P. O. Box 873-D © Cleveland 22, Ohio 
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Electricians! Maintenance Men! 
& 
See COYNE’S New 


ELECTRICAL- ELECTRONICS 
REFERENCE SET 


Up-To-Date Reference 
Library Makes You Worth 
More On The Job! 


Practical, 
to keep up with modern electronic equip- 
ment and new techniques! Use Coyne’s new 
4-Volume ELECTRICAL-ELECTRONICS 
Library at home and for quick reference on 
the job. Simple explanations, hundreds of | 
working diagrams, trouble-shooting methods 
from wiring to latest electronic controls. No 
complicated math; no time wasted. Mail 
coupon to see set on 7-Day FREE TRIAL. 





YOU GET ALL 4 BIG BOOKS 


INDUSTRIAL ELECTRONICS. “‘Gold mine” of 
information on rectifiers, thyratrons, automatic 
timers, ignitrons, welding controls, phototubes, 
Industrial X-Rays, transistors. 495 pages. $3.95 

ELECTRICAL TROUBLE-SHOOTING MAN.- 

AL. Over 600 diagrams for transformers, motors, 
controls, generators, converters. Includes tests, 
measurements, instruments. 626 pages. $6.95 

ELECTRICAL WIRING AND ILLUMINATION. 
Data, techniques, codes for electrical construction ; 
farm equipment; aviation and street lighting; fluor- 
escent, neon, vapor lights; motor-driven appliances, 
555 pages. $3.50 

ELECTRICIANS HANDBOOK. 
book, includes code rules, 
tions, repair data, 
tables, rules. 


Reference-data 
specifications, defini- 
test guides. Dozens of charts, 
350 pages. $2.95 











FREE TRIAL—SEND NO MONEY 


Just fill out and mail coupon below. 
4 books to use for 7 days FREE. You must agree it’s the 
most valuable reference set you've ever used, or send it 
back and owe nothing. If you keep the books, send only 
$3.00 after 7 
postage is paid. 
plus postage. 


FREE TRIAL COUPON— Mail Now! 


Educational Book Publishing Division 
COYNE ELECTRICAL SCHOOL, Dept. 51-EM 
1455 W. Congress Parkway, Chicago 7, Ill. 


} Rush 


Cash price after 7-day Trial only $16.35 


4-book ELECTRICAL-ELECTRONICS 
Reference Set for 7-Day FREE TRIAL per offer. 
To order individual books, check below: 
|) INDUSTRIAL ELECTRONICS 
($3.95 plus postage) 


AL ($6.95 plus postage) 
0 sunapenann WIR'NG AND ILLUMINATION 


] ELECTRICIANS HANDBOOK 
($2.95 plus postage) 


Name 


1) 

1 

1 

1) 

| 

| 

ieee Sy 79 TROUBLE-SHOOTING 
| 

| 

1) 

1 

| 

Address......... | 
| 


City.... Zone State 


© $16.35 Cash Price enclosed for 4 books. 

©) Send 4 books C.0.D. for $16.35 plus M.O. fee. | 

COYNE pays postage on all cash and C.0.D. orders. 1 
I 


l 
| 
| 
| 
| 
| 
| 
| 
| 
| ($3.50 plus postage) 
| 
| 
| 
| 
| 
| 
| 
| 
| 


7-Day money-back guarantee on cash or C.0.D. 
orders. 
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time-saving way for Electricians | 





We'll send you all 


days and $3.00 per month until $18.50 plus } 
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PARTICIPATING in 24th Annual Upper 
Midwest Convention in Minneapolis were 
(1 to r) Merton Jacobson, North Dakota 
State School of Science, Wahpeton, N. D.; 
T. J. Hickman, Northern States Power 
Co., St. Paul, Minn.; and A. A. Aronson, 
Northern States Power Co., Minneapolis, 
Minn. 


replacement and the deduction of 
“reliability factors” pertaining to 
such equipment as timers, relays 
and contactors, where the number 
of cycling operations could be re- 
corded accurately in order to pre- 
dict normal life expectancies with- 
out failure. 

Dr. Lee’s discussion on epoxy 
resins included an interesting re- 
view of progress in insulations and 
motors; slides and displays illustra- 
ting past improvements in motor 
costs and core losses, present meth- 
ods for encapsulating motors and 
transformers, and coming trends in 
motor construction using corru- 
gated molds, which can be adjusted 
for height and diameter to contain 
coils of different numbers and sizes 
to obtain desired horsepower rat- 
ings and characteristics. 

Pehl’s contribution concerned 
spare parts as adjuncts to mainte- 
nance. He stated that parts should 
be proportional to numbers and im- 
portance of machines of that size or 
type, and that equipment should be 
re-evaluated frequently to deter- 
mine whether it should be recondi- 
tioned, replaced by better products, 
or dropped from inventory because 
of lack of demand. 

The fifth conference forum was 
an interesting innovation in main- 
tenance programs, for it concerned 
the necessity of getting along with 
others to achieve maximum per- 
sonal benefits in today’s economy. 
This session prompted enthusiastic 
audience response; skillfully pro- 
moted by the two speakers who re- 
versed the usual question-answer 
approach by tossing questions at 
the audience instead of answering 
comments or queries from dele- 
gates. These two speakers were 


DUPLEX 
NOZZLES” 


a 





| aluminum. 


| has a 32" 


|and Y2", 34” or 


| three screw legs 21/2 
| easy tru-leveling. 








‘<D : and 

ALUMINUM 
Modern, flanged duplex telephone and re- 
ceptacle nozzles with standard V2" opening 
come in satin brushed brass and anodized 


34" stems are available. Also 
grounded type receptacles. 


CAST IRON 
ADJUSTABLE BOX 


This watertight floor box 
or 414" brass 
cover plate with 2’ or 234" 
abandon plug for power 

1” for 
telephone service or duplex 
nozzles. Equipped with 
ground wire. 


Adjustable 
STEEL BOX 


#190 Series 


Designed for power or tele- 
phone service and comes in 
two standard heights — 
3¥e" and 256” minimum. 
A threaded brass adjusting 
ring with V2" height ad- 
justment, in addition to 
“ long, make for quick and 


Adjusting ring 
for our 190 se- 
ries is so de- 
signed that 
“KEY” (shown 
in center of 
photo) drops 
easily into spe- 
cial slots. You 
select the re- 
ceptacle re- 
quired and sim- 


Insulator Supports 


Malleable iron clamps of high 
tensile strength. Fastens to steel 
framework without punching holes. 
Four sizes—1", 12", 2” and 
2V2". 


Sales Representatives in all principal Cities 


Sold only thru 
wholesalers 


Fullman 


MANUFACTURING 
COMPANY 
1209-1215 JEFFERSON ST. 
LATROBE, PENNSYLVANIA 
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Erwin G. Wallenbrock, manpower 
development manager for Don Bax- 
ter, Inc., and Norman E. Watts, 
west coast manager for Florez, Inc. 

Those responsible for this EMEA 
conference included co-chairmen 
Robert R. Proctor, Larson-Hogue V - - 
Electric, and John Horsburgh, A P 0 i L TIT E Cc O N N ECTO R Ss 
Kaiser Steel; program chairman 
Charles M. Tabor, Larson-Hogue; 
Walter J. Collins, L. A. Dept. of pa 
Water & Power, registration; Pau ® absolute water and oil-tight seal — vapor, 
H. Henrichs, So. Calif. Edison, ex- . ’ 
hibits; Richard W. Fletcher, dust, grit can't penetrate 
Fletcher Electrical Specialty Co., 
banquet; Lloyd A. Gates, L. A. 
Dept. of Water & Power, arrange- “ie : 
rt Richard B. Hatfield, So. | LARGE SIZES—212”, 3”, 4” 

alif. Edison, field trip; Fletcher Straight 

ght style only. Double 

and Hatfield, luncheon speakers; O-ring neoprene seals pre- 
and William R. Paluska of Albert STANDARD SIZES — %” to 2” vent foreign matter penetra- 
C. Martin & Associates, finances. aon ak a _—, ety ie neues can get 
. Other behind-the-scene workers approved. Fit both CF and UA conduit. pecan bay oy 
included Oswald D. Land, indus- Seven sizes for each style from %” to Three sizes, 2%”, 3” and 
trial engineer, president of EMEA; 2” conveniently packaged in lots of 5 4” packaged individually ome 
Urban Beh, consulting lighting en- | to 100, or by carton... priced right! at the right price! 
gineer, first v. p.; plus K. Lee 
Alvey, Airesearch Mfg. Co.; King 
D. Christopher, The Clark Con- 
troller Co.; Norman E. Stone of the 
Traffic Appliance Corp.; Ernest A. 
Burgess and William A. Rinehart. 


® for use with liquid-tight flexible, metallic conduit 





Ronald P. Clark, Phelps-Dodge 
Products Co., spoke to the Chicago 
chapter at its March 14 meeting on 
the effects of insulations and coat- 
ings on magnet wire. 

Regional director Joseph F. Fer- 
rari, Sr., outlined some of the 
interesting features of the forth- 
coming San Francisco convention 
program. 

Members Bill Luebker, Glenn 
Glave and Bob Ferrari reported on 
the recent management seminar for 
the benefit of those who did not at- 
tend it. 





The Midwestern chapter held its EASIEST TO APPLY--NEVER PULL APART 


spring meeting at the Hotel Castle, : 
- aoe Neb, oo eee lee The only completely reusable connectors for OEM, replacement 


point of the meeting was a talk on and maintenance, and machinery applications where a positive 
“How to Merchandise Your Serv- | seal against water and oil is a must! 
ices More Effectively,” given by Dr. 
Jack S. Wolf, associate professor 
of marketing at St. Louis Univer- 
sity. Thomas M. Paul, of Sioux 
City, Iowa, area national director, 
also attended. WANT 
oe Deo DETAILS? Send Vap-Oil-Tite Catalog data 
On May 5 and 6, the Heart of — a 
America chapter will hold its meet- NOW 
ing at the Town House Motor Ho- Company 
tel, in Wichita, Kan. Entertain- 
ment will include a tour of the Address ‘é i esa sis 
Beech Aircraft plant, a dance at 
the Town Club, and the annual : : — — — —State___________ 


——_—_——a—eaoe memati 
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IDEAL INDUSTRIES, Inc. 
1041-E Park Ave., Sycamore, III. 
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Resistoy| 
Seals moisture out- 
compound in- 
on GaW Series 800 
Interlocked Armor 
Cable Fittings! 


Géew developed Resistoy]1®, 
proven on potheads, boxes, and 
switches, is highly resistant to oil 
and water, high temperatures, 
aging, and compression setting. 


Improved Resistoyl J seals GaW 
Series 800 Interlocked Armor 
Cable Fittings on both cable and 
junction-box ends. Resistoy] 
gaskets, compressed between 
two metal washers, press against 
cable fitting and cable jacket to 
make a pressure-tight, oil-proof, 
and moisture-proof seal. 


GéW Series 800 Fittings termi- 
nate, support, ground, mount, 
and dead end interlocked armor 
cable on the widest variety of 
applications. Four basic sizes 
accommodate all interlocked ar- 
mor cable now available; eight 
different styles in each size ac- 
commodate the various types of 
installations. Ask your G&W 
tepresentative for the whole 
story on Series 800 Fittings, or 
send for free copy of Catalog H. 


® Reg. trade mark 

GaW ELECTRIC 

bdded SPECIALTY COMPANY 

3514 West 127th Street, Blue Island, Ill. 
H60-2 


[-  _— 
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“hospitality hour.” A variety of 
speakers have been engaged, among 
them EASA Executive Vice-Presi- 
dent Joseph M. Harrington and Na- 
tional President J. Arthur Turner, 
JY. 

a - o a 

New officers of the Niagara (up- 
per New York State) chapter are: 
George Novas, Square Electric Co., 
Syracuse, president; Chester Tan- 
ner, Industrial Motor Service, 
North Tonawanda, vice president; 
LaVerne Lester, Nypenn Electric, 
Dunkirk, secretary; and John Grze- 
binski, Allied Electric, Tonawanda, 
treasurer. 

National Treasurer Al Shovan 
spoke on the national seminars at 
the February 24 meeting, held in 
Rochester at the Sheraton Hotel. 

& * . a. 

Prof. L. M. Walker gave the con- 
cluding lecture in his series to the 
Puget Sound chapter at its March 
7 meeting at Andy’s Diner in Seat- 
tle, Wash. “Profit Management’ 
was the subject of his talk. 

a 7 oe ” 

tocky Mountain chapter held a 
two-day spring meeting at the 
Heart O’ Denver Hotel, Denver, 
Colo., on April 7-8. Technical in- 
formation was emphasized in the 
program. There was a special pro- 
gram for women guests. 

e e . ° 





St. Louis members saw a special 
demonstration of the new Klixon 
motor protector at a short meeting 
held at the Mechanical Supply Co. 
on March 22. R. M. Parker, Texas 
Instruments, gave demonstration. 

A technical forum was held in 
Savannah, Ga., on March 24-25 by 
the Southeastern chapter. In addi- 
tion to a variety of technical infor- 
mation, there was a tour of local 





A SHOP TOUR at W. M. Smith Co., Lub- 
bock, Texas, was enjoyed by C. R. Davis, 
Phelps Dodge Copper Products, Dallas, 
Texas; Earl Summers, Summers Electric 
Co., Dallas, Texas; R. M. Howe, Phelps 
Dodge, Fort Wayne, Ind.; and D. P. 
Miller, B&M Machinery Co., El Paso, 
Texas 


Count On 


ARROLET 


slop 4-3-) 
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Better Job 
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quality, time and costs 
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WITCH BOXES 
OUTLET BOXES 
BOX COVERS 
FITTINGS 
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the May 1960 feature section of Electrical 
== Construction and Maintenance now in a 


YOU ASKED FOR | 


handsome hard-cover book. 


CONSTRUCTING ELECTRICAL SYSTEMS 


by J. F. McPartland and the Editors of Electrical Construction and Maintenance 


Here’s a modern, comprehensive reference 
and instruction manual on the inethods and 
techniques used in constructing systems for 
power, light, signals and communications. 
Covering the best practice on selecting, 
mounting, connecting and housing all types 
of electrical equipment, this manual pre- 
sents 1959 National Electrical Code data 
relating to installation. And a wealth of 
special illustrations are used throughout 
to clarify fine code points. 


Chapters are broken down on the basis of 
types of equipment to facilitate ready refer- 
ence: lighting equipment — motors and con- 
trollers — conductors — raceways — switches 
— overcurrent protective devices — switch- 
boards and panelboards — transformers — 
capacitors and regulators — power sources — 
high voltage — signals and communications. 


CONTRACTORS — Get copies of this book 
for your job superintendents, foremen and 
estimators. They’ll appreciate the gesture 
and you’ll get a high return on your invest- 
ment. 


ENGINEERS — This book is a bonanza of 
information in the area where electrical de- 
sign encounters most difficulty. Get copies for 
your key designers, junior engineers and 


draftsmen working into design. P 


“CONSTRUCTING ELECTRICAL SYSTEMS” 
Electrical Construction and Maintenance 
330 West 42nd Street, New York 36, N.Y. 


CONTENTS 


General Considerations 
Luminaires and 

Lighting Equipment 
Motors and Controllers 
Conductors 
Raceways 
Switches 
Overcurrent 

Protective Devices 
Switchboards 

and Panelboards 
Transformers 
Capacitors and Regulators 
Power Sources 
High Voltage 
Signals & Communications 


Ship to: 


PLEASE PRINT 


City ; 


USE THIS COUPON TO ORDER YOUR BOOK 


Please send me 
ting Electrical Systems,’’ at $4.50 each. 


(0 Payment enclosed. 


i 





WIRING A GROUP OF SWITCHES 


Problem: A number of branch circuits or subfeeder circuits are 
to be tapped from a feeder at one location, using fused 
switches for disconnects and short circuit protection. 

Solution: Bring feeder conduit into a suitable auxiliary gutter 
and tap from feeder conductors in gutter through the 
individual enclosed safety switches. 


Busbors or feeder 
conductors 


Feeder re Sa SEO Tag ected! 





"= Tap conductors 
Gutter at top in mpples 
to provide direct 
connections to 
line lugs in 
switches 


Fused switches 


Enclosures 
. used os 

—— NEC RULE 

373-8 

Switch enclosures sholl 
not be used as junction 
boxes, troughs or race- 
ways for conductors feed- 
ing through of tapping 
off to other switches, un- 
less designs suitable for 








PLANT ELECTRICAL PEOPLE — This 
book should be in the reference library of 
plant electrical engineers, electrical super- 
visors and electricians. 


ELECTRICAL INSPECTORS — Here’s 
a unique presentation of code rules in com- 
bination with specific installation details 
taken from modern practice. The correlation 
between code generalities and actual job 
specifics will assist inspectors in many dif- 
ficult rulings. 


copy (copies) of the book, ‘‘Construc- 


C) Please bill me. (0 Bill Company. 


Title 





Company Name 


Home C 
Address — Company.[_] 











Please indicate 
nature of Co. business. 








(273-076) 





D-C 
POWER 


Up to 1500 Amperes 


Over 200 
Rectifier Power Supplies 
Automatic Battery Chargers 
in these 6 Types 


SILICON 5 4 
CRECTIFIER, TRANSISTOR- 
MAGNETIC 
AMPLIFIER 





MAGNETIC 
AMPLIFIER 
(STAVOLT) 


UNREGULATED AND 
SEMI-REGULATED 
(RECTODYNE) 





ru: 


AUTOMATIC 
BATTERY 
CHARGERS 
FOR EVERY TYPE 
OF BATTERY 


y CHRISTIE 


Write for 
Complete Information 


CHRISTIE 
ELECTRIC CORP. 


3412H West 67th Street 
Los Angeles 43, California 


ALL 
TRANSISTOR 
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J. ARTHUR TURNER, JR. and Mrs. 
Turner, of Tampa (Florida) Armature 
Works, enjoy an unexpected spring snow 
during a tour of Plymouth Rock, 
Plymouth, Mass., en route from a meet- 
ing of the New England Chapter of EASA. 
It was the first snow the Turners had seen 
since childhood. Mr. Turner is national 
EASA president. 


shops, an open forum and a work 
session. 
es e . a 
On May 19, members of the 
Quaker City chapter will gather at 
the Sandy Run Country Club for 
their annual social get-together. 
EASA National President J. Ar- 
thur Turner, Jr. was a guest at a 
meeting on March 15, at Beck’s 
Restaurant in Philadelphia. 
. & a e 
Wisconsin chapter members met 
at Racine, Wis., on March 21 for a 
business meeting. Before the meet- 
ing they toured the Johnson Wax 
Plant and offices, and the Industrial 
Motor Service. Ed Guttenberg, of 
Johnson Wax’s research and devel- 
opment section, spoke to the mem- 
bers on marketing trends and the 
analysis of sample marketing. 
The May meeting will be in the 
offices of the Helwig Co., Milwau- 
kee, Wis. 
o se e oe 
New officers of the New York 
Metropolitan chapter were installed 
at the March 16 meeting by Na- 
tional President J. Arthur Turner, 
Jr. This meeting was also the sec- 
ond annual “Father and Son” night. 
A management seminar program 
will be held in New York City at 
the Hotel Statler on May 25, 26, 
and 27. 
=e J ° 
New England members met at 
the Hotel Bradford, in Boston, 
Mass., on February 9 for the regu- 
lar business meeting and a talk by 
Danie] McKay on the causes and 
control of fires. 
The annual Foreman’s day meet- 
ing was held on March 18, at the 
Hotel Bradford, in Boston. 


3 NEW 
TIMESAVERS 


AS 


The world’s largest 
manufacturer of die-cast 
conduit fittings 





COMBINATION COUPLINGS 
_ DO THE WORK OF THREE 


Ey 


UR? ia 


‘Available in 3 sizes: No. 653 for coupling 


\Y2" E.M.T. to 2” Ri ¥ or any fitting 
|having 2” male thread. No. 654 for cou- 
‘pling 4" E.M.T. to 34" Rigid. No. 658 for 
|coupling 1” E.M.T. to 1” Rigid. 





No. 657 for coupling 2” Flexible Steel 
Conduit to 2” Rigid or any fitting having 
Ya" male thread. 


FLEX, STEEL CONDUIT 




















Available in 2 sizes: No. 652 for coupling 
V2" E.M.T. to %” Flexible Steel Conduit 

(Greenfield). No. 656 for coupling ¥2” 

rer to 2” Flexible Steel Conduit (Green- 
e 


e EXTRA CONDUIT NIPPLES NO LONGER 
NEEDED 
\¢ REDUCES LENGTH OF CONNECTION BY 24 


le STURDY 1%” SCREWS FOR FAST AS- 
SEMBLY 


¢ SMOOTH EDGES PREVENT DAMAGED IN. 
| SULATION 


© ACCURATE, CLEAN-CUT THREADS 
¢ CONDUIT SLIDES IN EASILY WITHOUT 
BINDING 


Write or phone for free sample combination 
couplings and literature 


ALLEN-STEVENS 


CONDUIT FITTINGS CORP. 
34th Ave. & 62nd St., Woodside 77; N.Y 
Telephone DEfender 5-3000 
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(ADVERTISEMENT) 


CALVERT 
BUS SYSTEMS 


Engineered and 
Designed for Handling | 
Extra-Heavy Loads 


Increasingly heavy blocks of power as are 
being distributed today on the premises of 
utilities, industries and other large buildings 
require carefully engineered conductor and 
bus systems. 

The engineering and production skills of 
Calvert provide the modern and complete 
answer. 


@ Architects of large buildings or plants 
© Consulting electrical engineers 


@ Electrical contractors engaged in heavy 
construction 


@ Electric utility engineers and their design- | 


ing consultants 
© Staff electrical engineers of heavy indus- 
tries using large blocks of power 
e Engineers in charge of electrical system 
design for government buildings or plants 
If your problem is to transmit or distribute 
large blocks of electrical power within a 
structure or between structures, Calvert en- 
gineers can submit designs and supply com- 
plete pre-fabricated systems of these varie- 
ties: 


Bus systems from large-turbo-generators | 


to step-up transformer banks. 

Rigid bus or flexible conductor, pre- 
fabricated assemblies. 

Ventilated, air-cooled, or water-cooled 
high-capacity bus systems. 

Exceptional space-saving designs. 

New low impedance and low reactance 
design features. 

Unusual ruggedness to withstand normal 
and short circuit stresses. 

From 440 volt thru 132,000 volt opera- 
tions. Also low-voltage assemblies as in 
electro-plating or other electro-chemical 
processes. 


The Calvert organization invites inquiries on 
company letterheads from professional or- 
ganizations with problems within the range 
of the above diversified facilities. Calvert 
engineers can provide examples of many cur- 
rently completed high-capacity projects of 
this type. To facilitate matters, inquiry let- 
ters should include a technical job descrip- 
tion and approximate sketches showing dis- 
tances, arrangement and space limitations. 
Also supply us the conventional data regard- 
ing voltage, peak loads, duty cycle, system 
interrupting capacity, spare capacity and 
other pertinent matter. 


THE CALVERT COMPANY 


19851 INGERSOLL DRIVE 
ROCKY RIVER 16, OHIO 
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Calvert facilities are available to; | 








DATES AHEAD 


Illuminating Engineering Society— 
Regional Conferences; Canadian, 
Queen Elizabeth Hotel, 
Que., May 15-16; Northeastern, 
Berkeley-Carteret Hotel, Asbury 
Park, N. J., June 8-9; Great Lakes, 
Sheraton-Gibson Hotel, Cincinnati, 
Ohio, June 19-20. 

National 


Fire Protection Association 


—Annual convention Hotel Statler, | 


Detroit, Mich., May 15-19. 


Building Research Institute—Spring 
Conference, Shoreham Hotel, Wash- 
ington, D. C., May 16-18. 


Edison Electric Institute—Annual con- 
vention, Waldorf-Astoria Hotel, New 
York, N. Y., June 5-7. 


Electrical Apparatus Service Associa- 
tion, Inc.—28th annual convention, 
Jack Tar Hotel, San Francisco, 
Calif., June 11-14. 


International Association of Electrical 
Inspectors — Chapter Meetings — 
Virginia, Hotel Roanoke, Roanoke, 
Va., June 12-13; Northwestern Sec- 
tion, Owyhee Hotel, Boise, Idaho, 
September 11-13; Southwestern Sec- 


tion, Hotel Del Coronado, Coronado, | 


Calif.. September 18-21; Western 
Section, Biltmore Hotel, Oklahoma 
City, Okla., September 25-27. 

New York State Association of Elec- 
trical Contractors & Dealers—62nd 
annual convention, Whiteface Inn, 
Lake Placid, N. Y., July 2-7. 


Western Plant Maintenance Show— 


Pan American Auditorium, Los An- | 


geles, Calif., July 18-20. 


National Assn. 
nance Contractors—National confer- 
ence, Las Vegas, Nev., August 21-23. 


Western Electronic Show and Conven- 
tion—Cow Palace, San Francisco, 
Calif., August 22-25. 


American Home Lighting Fixture 
Month—Sponsored by the American 
Home Lighting Institute, Chicago, 
Ill., September 1-30. 


Rocky Mountain Electrical League— 
Fall Convention, Jackson 
Lodge, Moran, Wyoming, 
ber 10-13. 


Illuminating Engineering Society—Na- 
tional Technical Conference, Chase 
Park Plaza Hotel, 
September 24-29. 


Third Virginia Biennial 


Septem- 


State-Wide 


International Association of Electrical 


Leagues—25th Annual Conference, | 


President Hotel, Atlantic City, N. J., 
October 4-6. 


Western Building Industries Exposi- 
tion—Great Western Exhibit Center, 
Los Angeles, Calif., October 7-10. 


17th Annual National Electronics Con- 


ference — International Amphithea- | 


tre, Chicago, Ill., October 9-11. 


| 
National Electrical Contractors Asso- 
ciation—Annual convention, Wash- | 


ington, D. C., October 9-14. 


National Electrical Manufacturers 
Assn.—Annual meeting Traymore 
Hotel, Atlantic City, N. J., November 
13-17. 


Montreal, | 





of Lighting Mainte- | 


Lake | 


St. Louis, Mo., | 


ONLY 
= A oe 


Le On -U a8 og OR aa BB 
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Fast set-up. 











@ 


Move through doors— 
around corners easily. 


S 


Free of underneath 
cross bracing—move 
over obstacles easily. 


@ 


Adjust quickly for height 
in 3-inch increments. 


Transport easily. 


How fast you get on and off a job can de- 


| pend on the scaffold your crews use. Baker 


Industrial Exposition—Victory Stad- | 
jum, Roanoke, Va., September 27-30. | 


Scaffolds move the job along faster... 
faster than any other method. You'll save 
labor time, make more profit with Baker 
Scaffolds. Free literature is available upon 
request—or contact your lo- 

wy _cal Baker Scaffold distributor. 
UL) ¥ Listed Under Re-examina- 
\ tion Service Underwriters’ 


Laboratories, Inc. 


BAKER 
SCAFFOLDS 


DESIGNED FOR PORTABILITY * BUILT FOR DURABILITY 
BAKER-ROOS, INC. 

P. O. Box 892, Dept. # 613 Indianapolis 6, Ind. 

DISTRIBUTORS IN PRINCIPAL CITIES 
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of Za D 


IS THE 


ONLY SOURCE 
FOR DOUBLE AND 
TRIPLE FLOODLIGHT 


a, 
eee | 


FOUR SHAPES 


RECTANGULAR 
ROUND 
ELLIPTICAL 


Porcelain Enamel Finish 
Cast Aluminum Slip Fitters 
and Wiring Hubs 


WRITE FOR 


FLOODLIGHT CATALOG No. 9A 


QUADRANGLE MFG. CO. 


32 S. PEORIA ST. 
CHICAGO 7, ILLINOIS 


cae eS SE I ee EU DCD a i in Dy nes i en nen ER ae aD enters mame 


Among the 
Manufacturers 


Headquarters Announcements 


Hempstead Electronics Corp., 
Hempstead, N. Y.—John Bellew, 
sales manager. 

Fairbanks, Morse & Co., Chi- 
cago, Ill.—Arthur Sternberg, vice 
| president and general manager, 

Electrical Div., Freeport, Ill. 

Clayton Mark & Co., Evanston, 

| Ill.—James B. Carse, general sales 
manager. 

Union Switch & Signal, Div. of 
Westinghouse Air Brake Co., 
Swissvale, Pa.—Ted C. Schroeder, 
manager, Industrial Projects. 

General Electric Co., Bridge- 

| port, Conn.—David A. Pritchard, 

manager of sales, Wire and Cable. 
| General Electric Co., Schenec- 
| tady, N. Y.—Peter C. Van Dyck, 
| general manager, Service Shops 

Dept.; Forrest H. Judkins, man- 

ager of manufacturing, Insulator 

Dept., Baltimore, Md.; Dan C. 
| Kyker, manager of materials, Out- 
| door Lighting Dept., Henderson- 
| ville, N. C. 
| Sylvania Electric Products Inc., 
New York, N. Y.—Eugene E. 
Broker, general manufacturing 





Radiant Lamp Corp., Newark, 


manager. 
Day-Brite Lighting, 





Inc., St. 
| vice president. 

Kennecott Copper Corp., New 
York, N. Y.—Edward L. Steiniger 
and Albert Green, board of di- 
| rectors. 
| Oak Manufacturing Co., Crystal 
| Lake, Ill.—William S. Strout, vice 
| president of purchasing. 

Edwin F. Guth Co., St. Louis, 
Mo.—Russell R. Viehman, vice 
president; Kurt Kleindienst, ad- 

| vertising manager. 

Sequoia Wire and Cable Corp., 
| Redwood City, Calif—Eugene A. 
| Christian, Jr., chief engineer. 

Royal Electric Mfg. Co., Inc., 
| Chicago, Il]—James H. Hilton, di- 
| rector of marketing. 

Black & Decker Mfg. Co., Tow- 
| son, Md.—Robert C. Tyo, 
| president, DeWalt operations. 
| Shallcross Mfg. Co., Selma, 





N. C.—John E. Lillich, vice presi- | 
| dent of manufacturing; Clement | 


| W. Sharek, vice president of engi- 
| neering. 
Jay Lighting Mfg. Co., Inc., 
| Brooklyn, N. Y.—Martin Barnik, 
Coronet sales manager. 





manager, Parts Div., Warren, Pa. | 


| Louis, Mo.—William C. Nusbaum, | 


vice | 


| ———" NEW BROCHURE! 





| WE HAVE IN STOCK 


HIGHLY TOOLED 
PRECISION MADE 


FLUORESCENT 


fixture bodies 


L_.FOR LIGHTING MANUFACTURERS AND— 
ASSEMBLERS OF COMPLETED FIXTURES 
UNDER YOUR OWN LABEL 


en 





We also specialize in custom fixture work 


COMMERCIAL 
@ INDUSTRIAL 
@ RECESSED 
@ ADJUSTABLE SPOTS 


All fixtures tooled for minimum 
assembly, using minimum screws. 


@ WRITE FOR NEW COMPLETE 
LINE CATALOG TODAY 


CANNING-PEKARA, INC. 


2144 North Whod Street, Chicago 14: Illinois 
HUmbeldt 9-4224 


Oldest and most progressive manu- 
facturer of fluorescent metal fixtures 





N. J.—Harold A. Erickson, sales | 


. — 
~— 


® KATOLIGHT 
’ STANDBY POWER L] 


Gasoline, Gas Diesel Models to 750 KVA 3 
| We all agree it is good business to insure 
against unforeseen losses due to fire, wind or 8: 
accident . but none is available to cover = 


H 


ill 


toonsenenbill 


F t 
lo: ot time, inconvenience, discomfort, dan- 
bring. With Katolight 


e 


) 
as that power failures 
Power Plants you can keep your electrical 


g 
=@ PORTABLE POWER 


| AVAILABLE ON DOLLIES OR TRAILERS 
Crews have ‘‘plug-in’’ power at their finger 
tips when and where they want it. Quick, 
= ower for operating electric 


HME 


» & 
No nuisance 

ups. ( 5,000 
ts and up : 


 % BIGGER OVERLOAD CAPACITY & 
. WRITE FOR ? = 
=> ————— 


[gototight CORPORATION: 


Box 891-53 Mankato, Minnesota 
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noMelter 


electric 
snow removal 
system 
offers you this 


FREE SPEC KIT 


Save time when you specify electric 
snow removal systems for under 
concrete or asphalt drives, walks, 
steps, ramps, docks, floors. Keep 
Sno-Melter Spec Kit handy. Includes: 


DESIGN DATA 


INSTALLATION 
DRAWINGS 


COSTS, 
INSTALLATION 


COSTS, 
OPERATION 


PRICE LISTS 
SNOWFALL CHARTS 


WIND VELOCITY 
CHARTS 


WATTAGE FACTORS 
GEOGRAPHICAL 
ASPECTS 
CORRECTION 
FACTORS 
CONTRACTOR 
INSTRUCTIONS 
WRITE TO: 
EASY-HEAT, INC. 


“Electric Snow Removal Equipment” 
Dept. ECM, Lakeville, Indiana 


Spo Molter 


tolls out 
hike a rug / 








Hyster Co., Portland, Ore.— 
Glenn Herz, vice president of en- 
gineering; James L. Woodley, vice 
president of manufacturing. 

Westinghouse Electric Corp., 
Pittsburgh, Pa.—Charles W. 
Mills, manager of market devel- 
opment; John G. Aldworth, man- 
ager of electric utility sales de- 
partment. 

Elwell-Parker Electric Co., 
Cleveland, Ohio—Sheldon K. Tow- 
son, Jr., president and chief ex- 
ecutive officer; W. A. Meddick, 
chairman of the board. 

National Pneumatic Co., Inc., 
Boston, Mass.—Edward B. Selig, 
general sales manager of Janette 
Div., Holtzer-Cabot Div. and Tele- 
phone Div. 

Gem _ Electric 
Brooklyn, N. Y. 
manager. 

Curtis AllBrite Lighting, Inc., 
Chicago, Ill.—Joseph R. Ray, vice 
president of sales; Irvin Wescott, 
director of marketing. 

Dictograph Products Inc., Dan- 
bury, Conn.—Walter E. Froeh- 
lich, executive vice president. 

Worthington Corp., Harrison, 
N. J.—William A. Finn, vice presi- 
dent, group executive; Paul R. 
Des Jardins, manager, engineer- 
ing planning. 

International Resistance Co., 
Philadelphia, Pa.—J. Penn 
Rutherfoord, executive vice presi- 
dent. 

Penn Controls, 
Ind.—J. F. Kinney, 
electric heat sales. 

Slater Electric and Mfg. Co., 
Glen Cove, N. Y.—Saul I. Slater, 
president; Francis J. Cashin, ex- 
ecutive vice president; Herbert A. 
Slater, vice president; Thomas S. 
Slater, vice president; Melvin 
Schneider, secretary-treasurer. 

The Stanley Works, New Brit- 


Mfg. Co., 
Lou Pollan, 


Inc., 
sales 


Inc., Goshen, 
manager of 


W. J. O'BRIEN, Chicago electrical con- 
tractor, tells Illinois inspector conference 
that the electrical inspector is the most 
important individual in the industry today. 
He protects the public and legitimate 
contractors from inferior materials and 
workmanship fostered by ‘’chiseling’’ com- 
petition. 
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. Materials, 
BBlesi-s 


Costs! 


od Us e-W\laaley-s 8-02-15 4iallal- Pee 


STANLEY 


All Purpose Saw 
CUTS FLUSH, HAS NO VIBRATION 


A heavy duty saw-of-all-work 
for installation and mainte- 
nance jobs. High speed for 
cutting wood, plastics, plaster, 
any composition material; low 
speed for cutting wide range 
of metals. Plunge cuts... flush 
cuts vertically or horizontally. 
Available in metal carrying case 
complete with 8 Blades. 


EXCLUSIVE! Vertical and hori- 
zontal flush cutting without ad- 
ditional attachments. 


bile, Hale 


For vertical flush For horizontal 
cutting up or flush cuts to left 
down or right. 


5 Holding Positions 
for multi- 
directional cutting. 


See your Stanley Supplier for demon- 
stration or write for the folder (Form 
No. E-212) to. 


STANLEY POWER TOOLS 


Division of The Stanley Works, 
875 Myrtle Street 


NEW BRITAIN, CONNECTICUT 


STANLEY 


REG. U. S. PAT. OFF. 


- MAY, 1961 





LOOK TO— MULTI 


Multi-Nepe offers 


rigid 


ings, 


accessories. 


, hinged and 
edesta 
rackets, 


poles, 
mount- 
fittings and 


Complete package 
lighting - mercury 


QUALITY 


EQUIPMENT 


FOR AREA LIGHTING 


Catalog No. 600 for mercury 
vapor or incandescent lamps. 
Side or pendant mountings. 


vapor lamps for 
building exteriors. 
Roof and wall 


mountings. 


FOR RLMEDS PUR EIS 


Alzak Aluminum or 
porcelain enamel fin- 
ish for mounting on 
high open ceilings. 


All standard RLM re- 


flector shapes. 


Por- 


celain enamel finish. 
100 to 1500 watts. 


New Alzak 
Aluminum 
Enclosed 
Angle Type. 








L 
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- RUSH COUPON TODAY! | 


PORTABLE POWER 
CUTS YOUR COSTS 


Econ-o-Mizer 
Available 


2 

her sizes 

from 600 watts 

to 100 kilowatts, both 
gasoline and diesel 


USE POWER TOOLS WITH DEPENDABLE 


WINPOWER ELECTRIC PLANTS 


You save 4 big ways with a Winpower 

electric plant: 
automatically idles plant when load is off 
cuts fuel cost . lowers noise extends 
engine life; 

2. costs less to buy 
competition 
speeds up production by supplying low cost 
instant power on the job; 

- gives you long and dependable service 
backed by 35 years of manufacturing ex 
perience. Portable cradle units or two wheel 
dolly types. 


priced to beat all 





MR. E. D. McCARDELL, PRES Dept. ECM 


WINPOWER MFG. CO., NEWTON, IOWA 
NAME 
ADDRESS 


CITY OR TOW? 


—=—f OWER mr. co. 


Newton, lowa 


Industrial fluorescent. 
Porcelain enamel 
reflector with 
apertures for upward 
component. 


FOR FLOODLIGHTING 


Complete new line of semi or fully enclosed | 


aluminum floodlights for 500-1500W incandescent 


or 400 W mercury Inmps. Watertight. Rotation | 


Stop, protractor and locking lever. Variety of 
mountings to cut installation time. 


INC, 


GO 24 


P ELECTRIC MEG. 
4225 W. LAKE ST CH 
SAC 2 190% 


RAMENTC 


= 
HELWIG 


| CARBON BRUSHES 


| Quality controlled brushes to eliminate 
selective action — operate perfectly under 
all load conditions. Exclusive Red Top 
absorbs vibration, gives better commuta- 
| tion, longer brush life. 


INQUIRE ABOUT SURVEY 


. of your equipment by our field 
trained engineers. Write today. 


There's no obligation. 
ove 





HELWIG CARBON PRODUCTS, INC. 
2544 North 30th Street, Milwaukee 10, Wisconsin | | 











ain, Conn.—John C. Cairns, chair- 
man of the board; Howard L. 
Richardson, president. 


Sprague Electric Co. North 
Adams, Mass.—F rederick R. 
Lack, senior vice president of re- 
search. 

Hubbard and Co., Chicago, Il. 
—Thomas Hollingsworth, vice 
president of sales. 

Esterline Angus’ Instrument 
Co., Inc., Speedway, Ind.—Hugh 
C. Cameron, sales manager. 


Regional Appointments 
NEW ENGLAND 


General Electric Co.: Edward 
F. Coakley, sales representative 
for New England district, head- 
quarters in Boston; Silicone Prod- 
ucts Dept. 

I-T-E Circuit Breaker.: Roland 
O. Farrar, Power Apparatus man- 
ager, Boston office. 


MIDDLE ATLANTIC 


Saginaw Products Corp.: R. J. 
Benson, New York district man- 
ager, headquarters in Hicksville, 
LB, id. 

Accurate Manufacturing Co.: 
Barger & Martin, Inc., Pittsburgh, 
Pa., agents in Pittsburgh area. 

The Gamewell Co.: John E. 
O’Malley, sales engineer in the up- 
state New York area, with offices 
in Geneva. 

Union Carbide Plastics Co.: 
Lawrence J. Kelly, technical rep- 
resentative in the metropolitan 
New York region, with offices in 
Clifton, N. J. 

Electro Lighting Corp.: Stew- 
ard E. Robinson, vice president of 
eastern sales with offices in New 
York City. 

Jay Lighting Mfg. Co.: Milton 
Thaler, sales manager for the 
New York area; Wallace Spanier, 
sales manager for eastern Penn- 
sylvania, southern New Jersey, 
Delaware, Maryland and Wash- 
ington, D. C., headquartered in 
Philadelphia. 

Swivelier Co.: Goren/Newman, 
Inc., New York City, manufac- 
turers representatives for metro- 
politan New York area. 


SOUTH ATLANTIC 


Union Carbide Plastics Co.: 
John B. Honish, technical repre- 
sentative in the South Atlantic 
sales region, located in Greens- 
boro, N. C., district sales office. 

Halo Lighting Products, Inc.: 
The D. C. Muir Co., Atlanta, Ga., 
sales representative for Georgia; 
Robert Jordan, Arlington, Va., 
district sales representative for 
Maryland and Washington, D. C. 
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EAST CENTRAL 


Halo Lighting Products, Inc.: 
Ron McCarthy, Berkley, Mich., 


FOR QUICK, EASY 


Cable Installation district sales representative for 


"7 7 2 “ 
4é h Michigan; Dan Alspach, Chicago, Jol ig- 1 Drive 
agaimiaviead lighting engineer for Illinois. 
I-T-E Circuit Breaker Co.: Gor- NA L 
NESTED CONDUCTOR don F. Law, Power Apparatus | 


manager, Knoxville, Tenn.; 


Thomas B. Groff, Power Appara- | 
| tus manager, Detroit, Mich. 
Precision Multiple Controls, | 


| Inc.: Public Service Supply Co., | 
| Inc., Cleveland, sales representa- 
| tive in the north central region. 
The Bryant Electric Co.: Harlan 
D. Lawson, sales representative | 
for Detroit territory. 
Electro Lighting Corp.: Ernest | 
C. Winfree, Jr., district sales man- | 
ager for Alabama; Bush-Springer | 
and Associates, Columbus, district 
sales manager for southern Ohio, 
Indiana and Kentucky; Robert E. 
Nested conductor racks are compact and | Kelley, district sales manager, 
scientifically designed to carry cables equi- | Cleveland, Ohio, for northern | 
distant from center to center. Available in | Ohio. 
2, 3, 4, 5 and 6 bushing racks. Trent, Inc.: Stolley & Orlebeke, | 
Wrte for new catalog sales representative in Chicago | 
area. 
General Blower Co.: Dick | 
¥ Jacobs Co., Detroit representative. | 
Bohn Aluminum & Brass Corp.: | 
ELECTRIC & MFG. CO. Robert L. Crooks, sales represen- 
EAST PALESTINE, OHIO tative, Chicago district sales 
office. 
The Fanner Mfg. Co.: J. Gar- 


ia Sky Witch nett Starr & Co., Cleveland, sales | 


representative for Ohio; Electri- zi NYo)(o mm Mala? 
DS MUU | oo) Products Div. i Reenmnived 


at correct job height! <3 | | F Distributors 
eT coe WEST CENTRAL only 


Halo Lighting Products, Inc.: | 
Lyman Jensen, Minneapolis, dis- | 
trict sales representative for Min- | 
nesota. 
Stanley Power Tools.: William | 
W. Keys, sales representative in 
western Missouri, Kansas, Okla- 
homa and Fort Smith, Arkansas. 
Allis-Chalmers Mfg. Co.: The 
Electric Co., San Angelo, agency 
in Texas. 
Dayton Industrial Products Co.: 
Dean N. Goss, district manager An easy-to-use masonry anchor that needs 
with headquarters in Oklahoma | only a hammer and drill for installation. 
PORTABLE, HYDRAULIC BRUSSE | city. Excellent for installing furring strips, shelving, 
- ++ It’s Charles’ New MODELS conduit, pipe and fixtures. The one-piece 
WORK-LOAD LIFT! + Options WEST expansion shell and “Spiral Drive” nail re- 
- sists loosening. Available in a variety of 
Halo Lighting Products, Inc.: diameters and lengths to fit a multitude of 
J. W. Reynolds, Salt Lake City, | applications. From Arro . . . a complete line 
sales representative for Utah and of masonry fastening and drilling devices . . . 
Idaho; William Richardson, San | ond the best. 
Francisco, district sales represen- 


tative for northern California; 
Gerald P. Jones, Los Angeles, TRADE MARK 
sales engineer for southern Cali- 


f ia. 
TTR TER EMT | Electro Lighting Corp.: Bill ARRO EXPANSION BOLT COMPANY 


PL ee) Ol eels | rorning Sales, Vancouver, Wash., P.O. Box 388, Marion, Ohio 








Heights to 24 feet, loads to 2000 pounds! 
For construction, installation and mainte- 
nance.. this adjustable-height lift is a real 
workhorse around industrial plants and con- 
struction jobs. Sky Witch is especially good 
for installing and servicing overhead light- 
ing, wiring, conduit, hoists and machinery. 
Choices on mounting, power, safety features. 


SOHHSSSHESHESSSESSSHSSSESESHESEEEOE 


eceeeeeeeeoeeeeeeesee 
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Go after the 
BIG MONEY 


in electrical 
maintenance 
and repair 


GONTH F ATH 


Keeping industrial and domestic electrical 
machinery “going” is a big-paying job for 
thousands of men—big today—and ever- 
growing, in this electrical age! Get into 
this promising line—grow with it into 
bigger opportunities and get really worth- 
while pay. Let this tested, practical set of 
books show you how—as it has hundreds 
of other men. 


Electrical Maintenance 
and Repair Library 


5 volumes 2079 pages 1884 illustrations 


This Library starts you right at the beginning 
and takes you, step-by-step, through every 
phase of connecting, altering, testing, and re- 
pairing all types of electrical equipment. It 
shows you how to install motors and gener- 
ators, and rewind motors—how to inspect and 
repair starters—locate trouble—test induction 
motors—and MUCH MORE! Hundreds of dia- 
grams make everything crystal-clear. Here are 
the best on-the-job practices of the experts 
that will help to put you in the big-pay class— 
and rate you as an EXPERT electrical worker! 


Includes trouble-shooting book 


Worth the price of the entire Library alone is 
the 3rd Edition of Stafford’s Troubles of Elec- 
trical Equipment, a handy book giving helpful 
maintenance information, special trouble- 
shooting charts, explanations of symptoms and 
causes of machinery troubles, and specific 

edies—all designed to help you get those 


cal jobs done faster, more effi- 


LOW PRICE—EASY TERMS 


Bought one at a time, the books in 
ild cost $46.00. Here 

at a saving of $6.50 

res of easy monthly 

2 th to examine the 
Library mp te zibrary tor 10 days without 


while you 
use it 


$6.50 


Pay for 





10-DAY FREE TRIAL= = =, 


McGraw-Hill Book Co., Dept. EC-5 

327 W. 41st St., New York 36, N. Y. 

Send me for 10 days’ examination the Library of 
Electrical Maintenance and Repair. If satisfactory I 
wi | send $7.50 in 10 days and $8.00 monthly until 


f f Otherwise I will 


price and terms outside T 
McGraw-Hill Int’l., N.Y. EC-5 





district sales manager for Wash- 
ington, Oregon and part of Mon- 
tana. 

Precision Multiple Controls, 
Inc.: Shaffer & Nelson, Inc., sales 
and service representatives for 
Jashington, Oregon, Montana, 
Utah and Wyoming; John P. 
Bagoy Associates, Anchorage, 


| field representatives in the Pacific 
| northwest. 


The Black and Decker Mfg. Co.: 
Ernest E. Randle, Los Angeles 
district sales manager, Industrial- 
Automotive Div. 

John C. Virden Co.: Paul G. La 
Vigne, general manager of new 
division, Interior Systems, Inc., 


| headquarters in City of Industry, 


Calif. 

Owatonna Tool Co.: Ralph W. 
Long, district sales representative 
for central California and Clark 
County, Nevada; Gordon F. 
Packer, district sales representa- 
tive for southern California and 
Arizona; Tools & Equipment Div. 

Allis-Chalmers Mfg. Co.: Hugh 
C. Blair, manager of Phoenix dis- 
trict. 

Wheatland Electric Products 
Co.: Mel Templett, sales repre- 
sentative in New Mexico, Arizona 
and El Paso, Texas, area, main- 
taining headquarters in Phoenix. 


You can't beat the 
LLL LL LLL 


Single and 3 Phase 
Insulating Indoor 
Sizes 1% to 1000 KVA 
Voltages 
up to 15,000 Y. 


Highest quality performance . . . years 
of dependable service . . . priced to 
save you money... those are the ad- 
vantages of UTILITY DRY TYPE TRANS- 
FORMERS. They’re fully guaranteed for 
3 years, too. Investigate the advantage 
of installing Utility Transformers now, 
you'll be glad you did. 





Write for 
Price and 
discount 
sheets. 
Dealer 
inquiries 
invited. 











@ WIRE © WRITE OR PHONE 
Transformer. 
& EQUIPMENT CO. 5 


Dept.E 702 LYNN AVE., BARABOO, WISC. 
1322-24 W. CERMAK RD., CHICAGO 8, ILL. 





WHERE TO BUY | 








GIMBAL RING®* for 
30, R 40 and PAR 


GIMBAL RING® for 
PAR 
side prong 38 screw-base lamps 


38, 46, 56 and R 
the 64 
lamps 


Design Your Line 
With Gimbals in Mind 


ATI GIMBAL RINGS 


MORE SALES APPEAL 
VERSATILITY and ADAPTABILITY 
QUALITY FEATURES 
LONG LIFE CONSTRUCTION 
*Cadmium plate, brushed chrome effect. 
Use as is or paint over. 
Write or call for details 


ALEXANDER-TAGG 
ATI . INDUSTRIES, INC. 
Hatboro, Pa. OSborne 5-7200 











SEARCHLIGHT SECTION 


























SELLING OPPORTUNITY AVAILABLE 


Sales Engineer for motor shop. Must have 
A.C. & D.C. motor generator and welder re- 
pair experience. Shop located San Francisco 
Bay area. Write qualifications. SW-6498, 
Electrical Construction & Maintenance, 
Classified Adv. Div., 255 California St., San 
Francisco 11, Calif. 





SELLING OPPORTUNIT Y WANTED 





Electrical Engineer wishes to represent manu- 


| facturer or distributor in Western Michigan 


area, salaried basis. Experienced in electri- 
cal design and construction. Facilities to 
operate as sales branch office with steno- 
graphic and telephone service. Write box 
RA-6648, Electrical Construction & Mainte- 
nance, Classified Adv. Div., 520 North Michi- 
gan Ave., Chicago 11, Ill. 


ELECTRICAL ENGINEER 


Excellent permanent position with 
corn wet milling company. 





large 


Work involves planning and designing in- 
dustrial electrical power distribution, power 
utilization, lighting, and control systems. 
B.S. degree required. One to three years’ 
experience preferred. 
Send replies which will be held in strict 
confidence to 

Personnel Department 


CLINTON CORN PROCESSING COMPANY 
(A division of Standard Brands Inc.) 
Clinton, lowa 








WIRE and CABLE WHEN YOU NEED IT 
From Chicago you can get immediate 
delivery on all types of Electric Cable. 
Order today. We ship same day. 
Send for our latest stock sheet 
UNIVERSAL WIRE & CABLE COMPANY 


2919 N. Paulina St. Chicago 13, Ill. 
Branches: Los Angeles—Houston—Denver 











AAO a 


~ PL 
SAVE! SAVE! SAVE! 
Buy accurate, dependable, rebuilt 
WATTHOUR METERS 
for any electric service, and buy for less | ! 
Also repair and recalibration service. 


HIALEAH METER CO. ; 
829 E. 25th Street Hialeah, Florida $ 
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* “MARKETS UNLIMITED” « 


3-PHASE POWER 
from 


7 PHASE 


Gdd-b-Phase 


HOME 

AIR CONDITIONING 
AND WORKSHOPS 
No three phase wiring 
necessary. The 
Add-A-Phase opens 
the air conditioning 
market to you. 


INDUSTRY 

Location may make 

three phase wiring 

prohibitive. The Add-A- 

Phase permits use of 

3-Phase equipment 
without 3-Phase wiring. © 


- IRRIGATION 
Inaccessable locations 
dictate an Add-A-Phase. 
Modern “automated” 
farm may require 
multiple Add-A-Phase 
installations. 


WATER WORKS 
. SEWAGE 


Rural expansion assures 
a growing market for 
the Add-A-Phase. No 
loss of workpower 

with the Add-A-Phase. 


_ OIL FIELDS 


4 Years of constant 

B oil field pumping 
proves durability of 
Add-A-Phase without 

maintenance calls. 


POWER CONVERTER 
100% rated load 
Unity Power Factor 
Balanced Currents 
No loss of Work Power 


U (ADD-A-PHASE Dept. ECM-5 
Div. System Analyzer Corp., Nokomis, Ulinois 


Re 
I 
| Gentlemen: Please send, without obligation, intend 
plete details on your ADD-A-PHASE Power Converter. 

| Name. Title. 





] Company. 





Address_ 





| en oe 








SEE FOR YOURSELF . 
includes many case histories 0 4 tthe 
success of the Add-A-P 

years of trouble free use 

HAVE A SPECIFIC ELECTRIC POWER | 
PROBLEM GIVE US THE DETAILS | 
FOR RECOMMENDATION. 


. MAY, 1961 
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CLASSIFIED ADVERTISING 
F. J. Eberle, Business Mgr. 


EMPLOYMENT OPPORTUNITIES.... 


UIPMENT 
so * Surplus New) 
For Sale 


These manufacturers advertised 
their products in the ELECTRICAL 
PRODUCTS GUIDE ISSUE 





For more complete information, and ap- 
plication data on their lines, refer to the 
index of Advertisers in the ELECTRICAL 
PRODUCTS GUIDE .. . the 13th issue of 
ELECTRICAL CONSTRUCTION AND 
MAINTENANCE. 
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NEW SMALL MAGNETIC STARTER 


COSTS LESS, SAVES SPACE 
ON LOW-HORSEPOWER JOBS! 


Square D NEMA Size 0o 
Starter Rated 44 to 2 Hp 
for 3-Phase Service 


e You no longer need to buy more . 
starter capacity than you can use for low- 
horsepower jobs! This new Square D 
Size OO starter is compact, easy to in- 
stall, simple to use and maintain—and 
it costs 18% less than the Size O starter 
you formerly had to specify to get the 
advantages of magnetic control! With 
no sacrifice in quality, this new starter 
provides: straight-through wiring — 
pressure-type terminals— 1-piece over- 
load relays for complete motor protec- 
tion—pushbutton or selector switch 
optional in the cover. Also available 
without overload relays. 


GET THE COMPLETE STORY! Write for Bulletin 
SM-297. Square D Company, 4041 North 
Richards St., Milwaukee 12, Wisconsin. 


New starter is available 

either open or in NEMA 

} Type 1 enclosure. Enclosure 

mects'ois | | shown with selector switch 
in cover. 


CLASS 8536 


SQUARE J) COMPANY 


wherever electricity is distributed and controlled 





"Why have 


Group D’ Switches 


with 


Group B Lighting?” 


Why, indeed’? 


As long as you’re in a hydrogen 
area, there’s just as much danger of explosion with one piece 
of equipment as there is with the other. 

And the same goes for acetylene areas, too. And for all 
other pieces of electrical equipment in such an area... 
fixture hangers, seals, flexible couplings, junctions, push 
button stations. 


Crouse-Hinds is the only single source for complete 


systems of UL-listed explosion-proof electrical equipment, 
no matter what the National Electrical Code Class or Group. 


Crouse-Hinds is also your prime source for expert assist- 
ance.in choosing and applying equipment for hazardous 
areas. A Crouse-Hinds Field Engineer is always available 
to help you plan complete protection in flammable atmos- 
pheres of gases, vapors or dusts. 

Call your Crouse-Hinds Distributor while you're still in 
the planning stage of building or remodeling. That’s the 
time he can really save you money! 


*National Electrical Code designations 


CROUSE /(HINDS 


SYRACUSE 


OFFICES: Atlanta Baton Rouge Birmingham Boston Buffalo Charlotte Chicago Cincinnati Cleveland Corpus Christi Dallas Denver Detroit Houston Indianapolis Kansas City 
los Angeles Milwaukee New Orleans New York Omaha Philadelphia Pittsburgh Portland, Ore, St.Louis St.Paul Salt Loke City San Francisco Seattle Tulsa Washington 
RESIDENT REPRESENTATIVES: Albony Baltimore Reading, Pa. Richmond, Va. 


Crouse-Hinds of Canada, Ltd., Toronto, Ont. 


Crouse-Hinds-Domex, S. A. de C. V. Mexico City, D. F. 


Peterco, Sao Paulo, Brazil 





























